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mass demonstration in the auditorium 


The projectionist can follow a specimen through a progres- 
sive series of ever-closer localizations, from its gross aspect 
to its ultimate microscopic demonstration under oil-immersion 


The auxiliary Scopicon dark-chamber “round-table” 
affords superb facility for small-group study. 
Here the projected image is cast upon a platen 
within a light-tight chamber, with separate light- Hy stration of tissue sections even on 
nder oil-immersed microscope 
objectives. In projected i images six 
number up to ten may share in conference, which et or more across, every detail of 
can be conducted in a normally lighted room. A 
clearly, due to the pinpoint char- : 
cter of the 1 mm. square (approx.) = 
focal spot employed. The Scopicon r 
ht i is steady and 


excluding viewing hoods for each observer. Any 


pointer at each port permits any observer to indi- 


cate areas of interest to all the others for discussion. 


and for 
small-group 
‘‘round-tables’’ 
in a normally 
lighted room 


SCOPICON, Ine. microprojection 7 
215 East 149th St., New York 51, N. Y. peer photomi ero gr a ph y 
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Wood preservation 
holds down telephone costs 


Poles are a substantial part of the plant that serves 
your telephone; making them last longer keeps 
down repairs and renewals that are part of tele- 
phone costs. So Bell Laboratories have long been 
active in the attack on wood-destroying fungi, 
the worst enemies of telephone poles. 


Better, cleaner creosotes and other preserva- 
tives have been developed in co-operation with 
the wood-preserving industry. Research is now 
being carried out on greensalt — a new, clean, 
odorless preservative. Even the products of atomic 
energy research, radioactive isotopes, are used 
to measure penetration of fluids into wood. 


Treated poles last from three to five times as 
long as untreated poles. This has saved enough 
timber during the last quarter century to equal 


a forest of 25,000,000 trees. More than that, 
wood preservation permits the use of cheaper, 
fast-growing timber instead of scarcer varieties. 

This and other savings in pole-line costs, such 
as stronger wires which need fewer poles, are 
some of the reasons why America’s high-quality 
telephone service can be given at so reasonable 
a cost. It is one of today’s best bargains. 


BELL TELEPHONE. 


LABORATORIES 


Exploring and Inventing, Devising and Perfecting, for Con- 
tinued Improvements and Ec ies in Teleph Service. 


TP 


‘ 
FER 
| 
ei 
m 
cl 
E 
bi 


— 


SCIENCE 


Vol. 111 No. 2891 Friday, May 26, 1950 


Science and the Study of Mankind: 


Laura Thompson 559 
Scientific Coordination 

in the South Pacific: 

Loring G. Hudson 564 


Technical Papers 


The Recovery of Auditory Nerve Action 
Potentials after Masking: 
Joseph E. Hawkins, Jr. and Michael Kniazuk 567 


The Effect of Exposure to Loud Tones 
upon Animal and Human Responses to 
Acoustie Clicks: 

Walter A. Rosenblith, Robert Galambos, 


and Ira J. Hirsh 569 


Identification of Estrogens by 
Paper Chromatography: 
Erich Heftmann 571 


Enzymatie Activities of Isolated Normal 
and Mutant Mitochondria and Plastids 
of Higher Plants: 

H. G. duBuy, M. W. Woods, 

and Mary D. Lackey 


The Significance of Nonclassical Statisties: 


Table of Contents 


AAAS EDITORIAL BOARD 
(Terms Ezpire June 30, 1950) 
George A. Baitsell H. Bentley Glass 
Karl Lark-Horovitz 
Lorin J. Mullins Malcolm H. Soule 
Howard A Meyerhoff 


airman 


Beth Wilson 
Executive Editor of Science 


F. A. Moulton, Advertising Representative 


An Analysis of Multiple Counter Technique 
for the Measurement of Radioactive Sources 
Independent of Geometry: 

Saul Hertz et al. . 576 


Isolation of a Steroid Hormone from the 
Adrenal-Vein Blood of Dogs: 
Don H. Nelson, Hans Reich, 
and Leo T. Samuels 


The Effect of 2,4-Dichlorophenoxy Acetic 
Acid and Various Other Substances upon the 
Respiration of Blue Lupine Seedling Roots: 
Fred R. West, Jr. 

and James H. M. Henderson 


578 


579 


Comments and Communications 
Prosodic Patterns and Oral Stress; The 
Use as Test Material of Inbred Strains 
of Mice Having High Frequencies of 
Audiogenic Seizures 582 


Scientific Book Register 


News and Notes 


ONR Conference on Physics and Chemistry 
of High Temperatures: Joseph H. Lawser .... 584 


Conference on Interpretation of Steroids and 


Enzymes: Charles D. Kochakian 585 


Science, a weekly journal founded in 1880, is published 
each Friday by the American Association for the Advance- 
ment of Science at the Business Press, 10 McGovern Ave., 
Lancaster, Pa. Editorial and Advertising Offices, 1515 Massa- 
chusetts Ave., .N.W., Washington 5, D. C. Telephone, Execu- 
tive 6060. Cable address, SCIMAG, Washington, D. C. 
Entered as second-class matter at the Post Office at Lancaster, 
Pa., January 13, 1948, under the Act of March 3, 1879. 
Acceptance for mailing at the special rate postage provided 
for in the Act of February 28, 1925, embodied in Paragraph 
(d-2) Section 34.40 P.L. & R. of 1948. 

Manuscripts submitted for publication should be sent to the 
Editorial Office, with stamped, self-addressed envelope en- 
closed for possible return. The AAAS assumes no responsi- 
bility for the safety of the manuscripts or for the opinions 
expressed by contributors. 

Annual subscription, $7.50; single copies, $.25: foreign 
postage, outside the Pan-American Union, $1.00; Canadian 


postage, $.50. Remittances and orders for subscriptions and 
single copie: siould be sent to the Circulation Department, 
Science, 1515 Massachusetts Ave., N.W., Washington 5, D. C. 
Membership correspondence for the AAAS should be addressed 
to the Administrative Secretary at the same address. 

Change of address. Four weeks’ notice is required for 
change of address. This should be sent to Science Recorder, 
1515 Massachusetts Ave., N.W., Washington 5, D.C. When 
ordering a change, it is necessary to furnish an address stencil 
label from a recent issue. Claims for a missing number will 
not be allowed if received more than 60 days from date of 
issue. No claims allowed from subscribers due to failure to 
notify the Circulation Department of a change of address or 
because an issue is missing from their files, or for any reason 
from subscribers in Central Europe, Asia, or the Pacifie 
Islands (other than Hawaii). 

The AAAS also publishes The Scientific Monthly. Subscrip- 
tion rates on request. 


: 

3 
‘ 
| 


SCIENCE May 26, 1950, Vol. 111 


GENERAL CHEMISTRY. New 2nd edition 

By Joun A. Timm, Simmons College. 764 pages, $4.50 
By the addition of new material and more detailed treatment of reactions important to the study 
of qualitative analysis in the laboratory, the revision of this successful text places relatively greater 
emphasis on the descriptive chemistry of elements and their compounds. As before the book re- 
tains its comprehensive treatment of the structure of matter and the forces acting between struc- 
ture particles. 


LABORATORY EXERCISES IN GENERAL CHEMISTRY 


By Joun A. Timm and RAymonp E. Neat, Simmons College. International Chemical Series. 
231 pages, $2.75 
A laboratory manual to accompany Timm’s General Chemistry or other general chemistry texts. 
Enough exercises are included to cover the requirements of laboratory work for a year’s course. 


PHYSIOLOGICAL PSYCHOLOGY. New 2nd edition 


By Currrorp T. Morgan and Extor The Johns Hopkins University. McGraw-Hill 
Publications in Psychology. In press 
Revised in order to keep abreast of the many changing developments in the field, this text pre- 
sents new material on color vision, motor coordination, emotion, behavior disorders, and electrical 
activity and behavior, with particular emphasis on the biochemical and hormonal factors in be- 
havior. Factual and thorough, it contains all the physiological and anatomical background neces- 
sary for handling the problems in the book. 


PRINCIPLES AND PRACTICE OF SPECTROCHEMICAL ANALYSIS 
By Norman Nacutriges, University of Chicago. In press 

Presents the theory which underlies chemical emission spectroscopy, and illustrates these prin- 
ciples by descriptions of practical applications of spectroscopy to various problems of chemical 
analysis. Concerned entirely with emission spectroscopy in the ultraviolet and visual regions of 
the spectrum, the book treats such topics as, the diffraction and refraction of light, the photo- 
graphic process, the origin and excitation of spectra, construction of prism and grating spectro- 
graphs, the application of spectroscopy to qualitative analysis, and the quantitative analysis of 
metals, refractories, and solutions. 


STATIC AND DYNAMIC ELECTRICITY. New 2nd edition 


By Wiuiam R. Smyrue, California Institute of Technology. International Series in Pure 
and Applied Physics. In press 
Relates the basic principles of electromagnetic theory with practical field problems and provides 
the first extensive treatment of electrostatics using the mks system. The nomenclature has been 
modernized throughout, and American Standard letter symbols are used. Special new features 
of the present edition include the addition of many useful theorems, forty new electrostatic prob- 
lems, and two new chapters on electrostatic waves. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 WEST 42no STREET, NEW YORK 18, N. Y. 
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An outstanding instrument 
with special appeal to the 
research worker 


Further detailed information, 
listing many additional as well 
as comparative features, will be 
sent upon request. 


% A few of the many excellent and exclusive 
features of the new Philips Electron Microscope 
—which renders operating perfection far beyond 
existing models—are listed below. 


IN CANADA: Philips 1203 Philips Montreal 


1. Continuously variable magnifica- 
tion—1,000 to 60,000x; photographic 
enlargements beyond 100,000x. 

2. Resolving power—approximately 
30 angstroms. 

3. Operating voltage—variable up to 
100 kilovolts. 

4. Immediate change-over for elec- 
tron diffraction patterns of pre- 


NORTH AMERICAN 


COMPANY, INC. 


Foremost tn since 


selected portions of specimen without 
change of pole shoes, specimen trans- 
feral, need for re-evacuation, or other 
inconveniences. 

5. Beam oscillator for rapid deter- 
mination of exact focus. 

6. Completely enclosed high voltage 
system precluding effects of moisture, 
dust and altitude. 


EXPORT REPRESENTATIVE: Philips Export pineal 750 South Fulton Avenue, Mt. Vernon, N. Y. 


é 
1 
ELECTRON MICROSCOPE 
‘ 
: 
PHILIPS 
ore. leo , WS 
wx, RESEARCH and CONTROL INSTRUMENTS DIVISION * DEPT. MK-5, 750 S. FULTON AVENUE, MT. VERNON, N. Y.: eI 
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Recent and forthcoming science texts 


Fundamentals of Organic Chemistry 
REVISED EpiTion of Conant’s Organic Chemistry by Conant & BuattT 


A revision of an outstanding text in this field, this book is subtitled A Brief Course 
for Students Concerned with Biology, Medicine, Agriculture and Industry. Emphasis 
is placed on the biochemical and industrial aspects of organic chemistry. Published 
in March. $4.00. 


Introduction to Semi-Micro 
Qualitative Chemical Analysis 


REVISED EDITION by Louis J. CURTMAN 


This text is specially designed for a one-semester course. Fuller and more complete 
than most texts for the short course, it provides a sound scientific foundation for stu- 
dents of chemistry, medicine, dentistry or engineering. Published in March. $3.50. 


Man’s Physical Universe 
TuirD Eprvion by ArtHurR T. BAWDEN | 


This is the third edition of a highly successful text designed for survey courses in the _ 
physical sciences. The emphasis throughout is on the scientific attitude and method. 
The new edition brings up to date the applications of general principles, now includ- 
ing the important advances of the past decade. Published in May. $4.75. 


A Course in General Chemistry 


TuirpD Epition, Semi-Micro Alternate Form by Bray, LATIMER & POWELL 


With semi-micro techniques now substituted for macro techniques, this well-known 
text presents a carefully planned sequence of experiments designed to give an under- 
standing of chemical equilibrium and the principles of qualitative analysis. The text 
has been developed over a long period at the University of California for use in classes 
centered on the laboratory. Published in May. $3.00. 


THE MACMILLAN COMPANY 60 Fifth Avenue, New York 11, N. Y. 
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SCIENCE 


What GENERAL ELECTRIC People Are Saying 


J. H. HOLLOMON 
Research Laboratory 


NucteaTion: Such civerse problems as the 
kinetics of phase transformations, the forma- 
tion of cracks in solids or of bubbles in liquids, 
and the formation of reversed domains during 
demagnetization have been treated in terms of 
the concepts of nucleation and growth. By 
nucleation is meant the formation of a new and 
distinct region separated from its surroundings 
by a discrete boundary. Nucleation is involved 
in the formation of a small droplet of water 
from water vapor, the formation of a smail 
region of body-centered cubic iron within a 
face-centered cubic matrix, and the formation 
of a region of ferromagnetic material having 
one-spin orientation in a matrix in which the 
orientation of the spins is different. 

The problem of nucleation, then, is pertinent 
to some of the most interesting transformations 
occurring in nature, and by control of the rate 
of nucleation the transformations can be con- 
trolled. Recently, for example, it has become 
possible to modify the weather over large 
geographic regions by simply inducing the 
nucleation of ice from a cloud of water droplets. 
Recently also metals have been significantly 
supercooled by preventing the formation of 
nuclei over a wide range of temperatures. 


American Society of Metals, 
Cleveland, 
October 15, 1949 


* 
K. H. KINGDON 
Knolls Atomic Power Laboratory 


ATOMIC-ENERGY TRAINING: About 60,000 
people are now engaged in the new and po- 
tentially large field of atomic-energy work. At 
present these people are employed directly by 
‘the Atomic Energy Commission and its con- 
tractors. If the production of power from atomic 
energy becomes an economic reality, such pro- 
duction will doubtless be participated in by 
private industry and will demand additional 
technical people. 

Most of the technical people to be used in the 
atomic-power effort in the future will need 
training in special fields of current engineering, 
and in physical, chemical, and metallurgical 
skills. Perhaps ten percent will need the new 
fission and neutron knowledge of modern 
nuclear physics. Some of this they will be able to 


get in universities, but security restrictions and 
the probably continued general unavailability 
of nuclear reactors and other expensive and re- 
stricted equipment and materials will mean 
that much of the specialized technical knowl- 
edge will have to be obtained on the job. 

A considerably larger group than the ten 
percent mentioned, and consisting of chemists. 
chemical engineers, and health physicists, will 
need practical knowledge of how to handle 
radioactive materials in bulk. Here, again, this 
knowledge will probably have to be obtained 
on the job. 

General Electric Review. 


February, 1950. 
* 
A. D. MARSHALL 


Assistant Secretary 


Computsory RETIREMENT: It seems to me that 
a sound pension plan should prepare a man for 
retirement in several ways, not just provide a 
depreciation reserve to take care of him when 
his usefulness is ended. 

There must be financial preparation. His 
employer’s program can be expected to provide 
him with retirement income bearing some rea- 
sonable relationship to his earnings during his 
working life. He should be encouraged to sys- 
tematically save to provide for the good things 
of life after retirement. But financial prepara- 
tion, even if it is more than adequate judged by 
our present high standards, is not the only 
preparation necessary for retirement. 

There should also be mental and emotional 
preparation. My experience with our own plan 
and that of the administrators of other plans 
which have been in effect for several decades 
agree on one point: The fixing of a compulsory 
retirement age from which almost no exceptions 
are made is, over the years, one of the best emo- 
tional and mental preparations for retirement. 
It comes as a shock to the older workers when 
the policy is established. But once it is generally 
known that no exceptions are made, men plan 
and look forward to it with anticipation. 


Industrial Relations Conference, 
Detroit, Mich., 
January 24, 1950. 


You can put your confidence in 
GENERAL @@ ELECTRIC 
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Ready Soou! 


NEW THIRD EDITION 


OF 


Anatomy ano Physiology 


CATHERINE PARKER ANTHONY, B.A., R.N., Instructor of Anatomy 


7 and Physiology, Lutheran Hospital, Cleveland, Ohio; formerly Instructor 
of Anatomy and Physiology, St. Luke’s Hospital, and Assistant Instrue- 
tor of Anatomy and Physiology, Frances Payne Bolton School of Nursing, 
Western Reserve University. 596 pages, 208 illustrations (15 in color). 
$4.00 


In response to the demand for truly professional education for nurses from instructors 
in all parts of the country, this Third Edition has been prepared with greater emphasis 
on physiology. It stresses, too, relations between the physiology of health and that of 
disease. 


The material on muscle and nervous tissue activity has been reorganized, enlarged, and 
clarified, as has that on the physiology of the heart, metabolism, heat regwation, men- 
struation, and endocrine functions. Additional material on reflexes, cerebral func- 
tions, and vision also has heen included. 


New material on anatomy has been included, as well; for example, on glands, joints, the 
brain, the autonomic nervous system, the ear, and the veins. 


The book has been popular for its concise style and for the many teaching and learning 
aids, all of which have been retained in this edition. These include summarizing tables, 
outline surveys at the beginning and full outline summaries and review questions at 
the end of each chapter. 


Those who have used this text know its value; those who will know it for the first time 
in this new edition have unexpected teaching values in store for them. 


Copies Sent For Consideration On Request 


The V. MOSBY Company SCIENTIFIC 


3207 Washington Blvd., St. Louis 3, Missouri @ 720 Post Street, San Francisco 9, Calif. 
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STAINLESS STEEL 


~Gas FLOW COUNTER 


CH 
AN INTERNAL SAMPLE TYPE GEIGER COUNTER 


MODEL +200 
GAS FLOW COUNTER 


Hill 


© EXCELLENT DESIGN AND FINE WORKMANSHIP IN STAINLESS STEEL 
Operation is simple, fast, and reliable. Complete cleaning and thorough decontamination 
are readily accomplished. 

@ CIRCULAR STYLE SAMPLE HOLDER PROVIDES AUTOMATIC PREFLUSH 
The three sample positions are 1% inches in diameter and 3 inch deep. Special stain- 
less steel adapters will be provided for positioning small samples. 

© SPECIAL INTERCHANGEABLE COUNTING CHAMBERS ARE AVAILABLE 


If you work with small samples and wish to have the lowest possible background count, 
we will supply counting chambers with inside diameters to suit your sample sizes. In- 
side diameters from 11/16 to 1% inches may be obtained. 


RESEARCH EQUIPMENT and SERVICE 


@ 1155 EAST 61st STREET, CHICAGO 37, ILLINOIS 
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The First 
Universal Double Beam 
Recording Spectrophotometer 


The new Perkin-Elmer Model 21 Infrared 
Spectrophotometer is the first commercially 
available instrument that meets the demands of 
both the analytical laboratory for speed and ac- 
curacy, and of the structural chemist for high 
resolution and sensitivity. 

Complete spectra, recorded in direct percent 
transmission, can be obtained in as little as five 
minutes, or several hours per micron recorded, 
when the utmost resolution is required. 

With its many improvements, the Model 21 
embodies the latest developments in infrared 
spectroscopy and is well suited for practically all 
types of problems encountered in the spectros- 
copy laboratory. The Model 21 has a wider 
range of applications than any other type of in- 
frared spectrometer available. Write today for 
complete information. 


Infrared Spectrum of an Antihistamine 


It \ 


WAVELENGTH 


This is the Nujol mull spectrum of Schering 
Corporation’s antihistamine, Chlor - Trimeton 
Maleate (brand name of chlorprophenpyrid- 
amine maleate). It was recorded on a Perkin- 
Elmer Model 21 Infrared Spectrophotometer in 
8 minutes. 


THE PERKIN-ELMER CORPORATION 
GLENBROOK, CONN. 


Leading manufacturers of Infrared Spectrometers, Con- 
tinuous Infrared Analyzer, Universal Monochromator, 
Flame Photometer, Tiselius Electrophoresis Apparatus, 
D. C. Amplifiers, and other electro-optical instruments 
for analysis and research. 


LIGE GLASS ELECTRODE 


-METER 


The Hellige pH-Meter embodies 
RELIABILITY, VERSATIL- 
ITY and SIMPLICITY. Under 
rigorous conditions, after rough 
transportation, or in the hands of 
untrained personnel, the instru- 
ment is always ready for accurate 
determinations equaling those of 
delicate ‘‘laboratory- 
only” apparatus. It 
is also applicable for 
measuring Oxidation- 
Reduction Potentials 
and all other EMF up 
to 1.2 volts. The 
Standard Model per- 
mits measurements 
with a precision to 
0.05 pH unit and 0.005 
volt, the Range Con- 
trol Model to 0.01 pH 
and 0.001 volt. The 
self-contained instru- 
ment can be used any- 
where. 


WRITE FOR NEW CATALOG No. 7040 


HELLIGE 


INCORPORATED 
3718 NORTHERN BLVD.. LONG ISLAND CITY 1. N.Y. 


Ad riphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin; 
BAL; Biotin cryst.; Caffeic Acid; Carotene cryst.; 
Catalase; Cellulase; Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Dihydroxyacetene; Dihydroxyphenylalanine (DOPA); 
Dipyridyl; Edestin; Emulsin; Erythritol; N-Ethyl- 
piperidine; Fibroin; Folic Acid; Galacturonic Acid; 
Gentisic Acid; Girard Reagents P and T; Gliadin; 
Glucose Pentaacetate; Glucuronic Acid; Glyceraide- 
hyde; Glyceric Acid; Heparin; Hordenine; Hyaluroni- 
dase; 2-Hydroxyadipaldehyde; Humulon; Isoascorbic 
Acid; Isopropylarterenol; Kojic Acid; Kynurenic Acid; 
Lanthionine; Lipase; Lysozyme; Lyxose; Malononi- 
trile; Maltase; Melezitose, Mesobilirubinogen; Muscle 
Adenylic Acid; Myanesin ; p-Nitrophenylphosphate; Nu- 
cleoprotein; Orcinol, Pancreatm; Pangestin; Panto- 
thenyl Alcohol; Penicillinase; Peroxidase; Phenazine; 
Phenylpyruvic Acid; Phloridzin; Phosphorylase; Pi- 
perin; Porphyrindene; Protamines; Pyridoxal; Pyri- 
doxamine; Pyrocatechuic Acid; Pyruvic Aldehyde; 
Ribonuclease; Saccharic Acid; Salmine; Serine Phos- 
phoric Acid; Spermidine; Spermine; Thioacetic Acid; 
Thiocytosine ; Thyroxine; Trigonellin; Triphenyltetra- 
zolium Chloride; Tripyridyl; Trypsinogen; Tyrosinase; 
Tyrothricin;. Urease; Uricase; Uridine;  Vitellin; 


Xanthosine. 
Ask us for others! 


DELTA CHEMICAL WORKS 
23 West 60th St. New York 23,N.Y. 
Telephone PLaza 7 -6317 
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INTERSCIENCE 


Weissberger - TECHNIQUE OF ORGANIC CHEMISTRY 
VOLUME III 


HEATING AND COOLING, by R. S. EGLY, Terre Haute, Ind. 
MIXING, by J. H. RUSHTON, Chicago, Iil., and M. P. HOFMANN, Troy, Pa. 
CENTRIFUGING, by HAROLD B. GOLDING, Boston, Mass. 


EXTRACTION AND DISTRIBUTION, by L. C. CRAIG, Rockefeller Institute for Medical 
Research, New York, and D. CRAIG, Brecksville, Ohio. 


DIALYSIS AND ELECTRODIALYSIS, by R. E. STAUFFER, Rochester, N. Y. 
CRYSTALLIZATION AND RECRYSTALLIZATION, by R. S. TIPSON, Pittsburgh, Pa. 
FILTRATION, by A. B. CUMMINS, Manville, N. J. 


SOLVENT REMOVAL, EVAPORATION, AND DRYING, by GEOFFREY BROUGH- 
TON, Lowell, Mass. 1950. 6x9. 672 pages, 325 illus., 43 tables. $10.00 


THE HETEROCYCLIC DERIVATIVES OF PHOSPHORUS, ARSENIC, 
ANTIMONY, BISMUTH, AND SILICON 


By Freperick Georce MANN, Cambridge University, England 

1950. 6x 9. 190 pages, 7 tables. Special price for subscribers to the series $4.20 

Price for purchasers of the single volume $5.25 (This is the first volume in a series of 
monographs The Chemistry of Heterocyclic Compounds. Consulting Editor: Arnold Weiss- 
berger) 


BIOPHYSICAL RESEARCH METHODS 


Prepared by a Group of Specialists under the Editorship of Frep sie UBER, Head, Transducer 
Section, Navy Electronics Laboratory, San Diego, Calif. 
1950. 6 x 9. 680 pages, 141 illus., 26 tables. $9.50 


PROGRESS IN BIOCHEMISTRY 


A Report on Biochemical Problems and on Biochemical Research since 1939. 
By Fetrx HAUROWITZ, M.D., D.Sc., Professor of Chemistry, Indiana University, Bloom- 
ington, Ind. 1950. 6x9. 417 pages, 7 illus., 6 tables. $7.50 


ADVANCES IN ENZYMOLOGY and Related Subjects of Biochemistry 


VOLUME X 
Edited by F. F. NORD, Fordham University, New York, N. Y. 
1950. 6x9. 542 pages, 29 illus., 27 tables. $7.50 


NONLINEAR VIBRATIONS in Mechanical and Electrical Systems 


By J. J. STOKER, Institute for Mathematics and Mechanics, New York University. 
(Pure and Applied Mathematics. Volume IT) 1950. 6x9. 293 pages, 91 illus. $5.00 


SCIENTIFIC: RUSSIAN 


A Textbook for Classes and for Self-Study 
By J. W. PERRY, Massachusetts Institute of Technology 
Fall 1950. approx. 600 pages. approx. $7.50 


All books available on approval 
Request our 1950 catalog 


INTERSCIENCE PUBLISHERS, INC., 215 Fourth Avenue, New York 3, N. Y. 
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Top image quality from improved apochro- 
matic objectives and BALCOTED optical sys- 
tem ... important conveniences such as lower 
fine adjustment . . . quickly interchangeable 
binocular body and monocular tube... and in- 
tegral mechanical stages with longer length of 
travel and greater slide area. 

New high accuracy from improved preci- 
sion-built mechanical stages .. . patented ball- 


Bausch & Lomb 


America’s 
Optical Leadership! 


“Unquestionably 
the World’s 


Finest Research 


Microscope!” ¢ 


=) 


y 
as 


| 
NN 


\ 


That is the enthusiastic response of 
many leading microscopists to the new 
Bausch & Lomb Series E Research 
Microscopes ... after they checked the 
specifications in this new catalog... 
and tested the performance of these 
fine new research instruments in actual 
demonstrations. You'll be convinced, 
too, by 


Mew IMPROVED IMAGE QUALITY ! 


bearing fine adjustment . . . and substage con- 
denser with slow-motion focusing adjustment. 

New construction gives you a sturdy, well- 
balanced stand . . . solid stability for steady 
operating ease. 


Wilé for your demonstration and catalog 


to Bausch & Lomb Optical Co., 642-X St. Paul 
Street, Rochester 2, N. Y. 
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Science and the Study of Mankind’ 


Laura Thompson 
Institute of Ethnic Affairs, Washington, D. C. 


HE REVOLUTION that has been taking 

place in science in the last century is ap- 

parently changing our conception of reality 

and the function of science regarding it. In- 
deed it seems to be overthrowing what we regard 
ordinarily as plain common sense: namely, the view 
of reality that is deeply embedded in, and per- 
petuated by, the peculiarities of Western European 
languages. 

As is well known, our bias is related to the subject- 
predicate bifurcation of our sentence structure, which 
makes it impossible for us to formulate a sentence 
without 2 substantive either stated or implied, and 
which compels us to separate noun from verb, actor 
from action, form from function, ete. This linguistic 
peculiarity helps to condition us to the twofold slicing 
of experience so characteristic of Western civiliza- 
tion: i.e., our traditional division of “matter” from 
“mind,” and our notion of matter as in itself inert 
and acted on only externally by forces. These and 
other grammatical forms characteristic of Western 
European languages are now recognized as having 
played an important role in structuring our world 
view, which we generally accept as simple common 
sense (4; 13, p. 53; 15; 16). 

On the other hand, fundamental to the revolution 
in modern science seem to be the following basic as- 
sumptions (4, p. 63; 10; 13, p. 90; 17): 1. The ex- 
ternal world is real and exists quite apart from any 
esthetic intuitions or logical assumptions on the part 
of man. 2. The external world is ordered and bound 
by immanent formative process or law according to 
which all of nature is interrelated and each event is 
an outgrowth of past events and a forerunner of 
future events. 3. The primary aim of scientifie in- 
quiry is not to understand what, ontologically speak- 
ing, these events are—since the nature of ultimate 
reality is beyond our reach as scientists—but rather 
to discover their inner dynamic relationships or 
structure. 

All the sciences are gradually undergoing this revo- 
lution; but the social sciences, owing partly to their 
dependence on language as a basic means of ex- 
pression and communication, are the last to be drawn 
into the great transformation. Since this lag in the 
development of the social sciences seems to be a 
erucial factor holding up the resolution of the current 

1Based on a chapter from the writer's book Culture in 


Crisis: A Study of the Hopi Indians, to be published by 
Harper and Bros. this fall. 


world crisis, it is important that social scientists econ- 
cern themselves with it. 

Actually, when we attempt to extend the new view 
of science to the study of mankind, it follows logi- 
eally that man, as an integral part of nature, is a 
component in the dynamic natural order just postu- 
lated, and that the sciences of man are natural sci- 
ences. Furthermore, the ultimate aim of the scientist 
of mankind is recognized as that of attempting to 
understand man as part of the inherently lawful, 
dynamic natural order, that is, to understand man 
in his interrelationship with the world of nature, in- 
cluding other men. The significant units of research 
in the human sciences become human events viewed 
as complex wholes in space and time; they become 
nature-culture-personality events and occasions in 
space and time. The meaningful type of problem 
concerning these units becomes the investigation of 
their dynamic structures, that is to say, their inner 
relationships in full environmental context. Logi- 
cally, the solution of such types of problems requires 
the cooperative, integral efforts of the major sciences 
of man with the help of other basic sciences. 

We may infer, furthermore, that by increasing our 
knowledge of the inner dynamic structure of a nature- 
culture-personality whole, we shall also increase our 
ability scientifically to predict future events to the 
extent that they are predictable; namely, to the extent 
that they are manifest within and determined by the 
structural whole (7, p. 59; 13, pp. 90-91; 14, p. 250). 
Finally, followmg through this hypothesis, it seems 
probable that, once we begin to describe nature-cul- 
ture-personality wholes from the viewpoint of their 
inner dynamic structures, we shall be able to compare 
them and to establish scientifically valid similarities 
and differences in basic structures between them. 

From these general considerations let us turn to a 
specific research project which has attempted to test 
the hypothesis. The Hopi Indians are one of five 
tribes? studied as part of the Indian Personality and 
Administration Research, sponsored jointly by the 
U. S. Office of Indian Affairs, the University of 
Chicago’s Committee on Human Development, and 
the Society for Applied Anthropology. The Hopi 
group consists of some four thousand Indians who, 

? The Navaho, Papago, Sioux, and Zuni tribes were also 
investigated as part of the project. For a list of project 
publications see reference 8. The writer was coordinator of 


the project from its inception in 1941 to its termination in 
1947. 
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for more than fifteen centuries, have inhabited a few 
square miles of desert and semidesert highland in 
northern Arizona. A representative sample of two 
Hopi communities, expressing differing kinds and 
degrees of Euro-American influences, was investigated 
in total environmental setting and in historical per- 
spective. Techniques from many sciences, including 
ecology, cultural anthropology, sociology, psychology, 
psychiatry, clinical medicine, and linguistics, were 
used integratively. From this broad-gauged, rela- 
tively precise analysis of the complex Hopi event in 
space and time have emerged facts and generaliza- 
tions of theoretical and practical moment.® 

Analysis of the Hopi nature-culture-personality 
integrate suggests that for at least fifteen centuries 
the Hopi tribe has played its life drama dependent 
on a relatively limited and isolated geographic area 
of such a nature as to allow a narrow range of choice 
regarding the group’s adjustment to it. The arid 
northern Arizona plateau posed unyielding impera- 
tives which had to be met habitually and unerringly 
if the tribe were to survive and reproduce itself 
generation after generation. Specifically, the exist- 
ence of this group of sedentary agriculturists in 
Hopiland has always been linked with the regional 
water supply. The tribe’s survival has depended on 
the presence of a few semipermanent springs used 
for drinking water and garden irrigation, on the 
retention of moisture in sand dunes used for dry 
farming, and on the fanning out of water at time of 
flood in such a way as to allow arroyo flood farming. 
Agriculture in Hopiland has always been limited and 
hazardous because of low rainfall and humidity, fre- 
quent droughts, floods, and storms, killing frosts, and 
pests. Although these Indians supplemented their 
farming by hunting in the vicinity of their mesas, 
subsistence was an ever present problem. No matter 
how industriously they stored up food to tide over 
their frequent crop failures, drought occasionally out- 
lasted the food supply. Theirs was indeed an econ- 
omy of scarcity. Thus the Hopi had constantly to 
cope with the problem of actual group survival and, 
although they solved this problem, it is likely that 
their precarious existence tended to take a physical 
toll in undernutrition, illness, and premature death, 
especially among the children. 

Faced with these constant and intense environ- 
mental pressures, the Hopi through the centuries 
developed a social system which was apparently well 
adjusted to their indigenous needs. In brief, Hopi 
traditional society expresses a complementary rela- 
tionship, a mutual dependence between a female- 
centered kinship system and a male-centered secret 


3 Detailed documentation of the findings and generaliza- 
tions from the Hopi project are presented in references 10 
and 11. 


society system, integrated through an annual cere- 
monial cycle. The relationship between the kinship 
and secret society systems gives a fine balance to Hopi 
social organization and tends to equilibrate the status 
of men and women in Hopi society. Each sex has its 
unique and indispensable place, role, and function. 
The complementary biological functions of male and 
female are institutionalized in a complex, correla- 
tively balanced social order. The system has been 
extended by means of totemic devices to include all 
classes of phenomena important to the Hopi life- 
way, so that it functions as a sort of cooperative 
supersociety embracing man and the world of nature. 
All phenomena of value in the Hopi world are tradi- 
tionally believed to work together in a complex, inter- 
dependent relationship, for the common good, and no 
one class is dominant or subordinate to the others. 
The concepts of “rugged individualism” and “ex- 
ploitation” are completely absent, for no individual 
functions for himself alone, but only as a member 
of a group that is a responsibie part of the complex, 
reciprocally balanced whole. 

In a traditionally organized Hopi pueblo every 
individual is expected to fulfill his obligations to the 
group with a minimum of supervision and with a 
minimum of external controls exercised by central- 
ized authority or by physical force. Characteristi- 
cally, social controls are diffused and internalized. 
They tend to extend inward in the form of a group- 
structured individual conscience which reflects the 
group’s ethical code, and also they tend to extend 
outward to the farthest reaches of the Hopi natural 
and supernatural world. Traditional leadership is 
self-effacing, obligatory, and socially responsible. In- 
deed, exposed as the Hopi have been through the 
centuries to all the hazards of the external environ- 
ment, including out-group attacks, they have devel- 
oped a social system which apparently allows and en- 
courages the development of their human potential 
to a high level of efficiency and a high degree of 
intensity. 

We do not know how great a psychological toll in 
anxiety and frustration was exacted in ancient times 
by all these pressures. But the personality findings 
from children of the First Mesa community, where 
the ancient social structure persists virtually intact, 
suggest that the balanced social system of the Hopi 
was reflected in a characteristically balanced and 
healthy personality structure, distinguished by its 
subtle complexity within definite boundaries; by its 
social, emotional, and artistic maturity within allowed 
areas; by its many-sided and deep-rooted control sys- 
tem; by its high puzzle-solving type of intelligence; 
and by its abstract, holistic, and at the same time 
practical, type of mental approach. 
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While the Hopi’s basic-discipline training is defi- 
nitely permissive and Hopi babies are characteristi- 
cally happy and smiling, indigenous patterns of in- 
ducting the child into the social group, although 
nicely adjusted to the Hopi developmental curve, are 
relatively more systematic and concentrated and also 
more ritualized, than those of the other tribes studied 
in the Indian Personality and Administration Re- 
search, and relatively sterner methods are likely to 
be used when a child fails to meet social and moral 
expectations within the prescribed age range. Ap- 
parently these training patterns, in the context of 
Hopi social and cultural environment—which is both 
complicated and integrated in a balanced manner— 
tend to stimulate the child to a personality develop- 
ment that is somewhat precocious but at the same 
time emotionally balanced and socially mature, and 
of the kind needed to cope with Hopi life problems. 

Finally, the findings suggest that the Hopi symbol 
system, expressed in language, mythology, ritual, and 
art, reflects a complex, subtly balanced, organic type 
of world view (2; 6). While the world is believed to 
be very dangerous, it is not unpredictable or erratic, 
nor is man at the merey of unpredictable or erratic 
forees. On the contrary, the universe is seen as a 
complex correlative system, controlled and regulated 
by natural law. There is no vagueness or inconsist- 
eney about man’s role in this system, nor is it a sub- 
ordinate or dependent one. And not only the char- 
acter traits, but also the degree of intensity of emo- 
tional and mental energy needed to fulfill his role, are 
explicitly formulated and stressed. Indeed, the inten- 
sity of the Hopi’s emotional and social atmosphere, 
as compared to that of the other tribes studied in the 
Indian Personality and Administration Project, seems 
directly to reflect the severity of environmental pres- 
sures and tensions that the tribe habitually sustains. 

Thus, when the Hopi natare-culture-personality 
whole is analyzed as a multidimensional pattern of 
events in space and time, it reveals not only a high 
degree of integration, but also a delicately balanced, 
self-regulating type of structure. 

Now I wish especially to point out that the type 
of structure described here appears to be similar to 
that which distinguishes ecologically balanced natural 
communities. Ecology teaches us that natural plant 
and animal communities tend in the course of time to 
move toward a delicately balanced, self-regulatory 
ecological arrangement in environmental context (5). 
In an ecologically balanced community the group sup- 
ports the individual and the individual has to perform 
his particular function in the group. Characteristi- 
cally, every individual has a place, a role, and a fune- 
tion in the whole arrangement, and this place, role, 
and function usually involve a certain unequivocal 


responsibility to the whole. The individual is an in- 
dispensable part of the whole and is of vital impor- 
tance to it. Moreover, the values of functions and 
roles are not weighted. The balance of the parts and 
the whole is self-adjusting and self-regulating—in 
other words, it is organic. Furthermore, by a proc- 
ess of symbiosis, accommodation, and competition, iso- 
lated plant and animal communities in the course of 
time tend to move toward an optimum or climax type 
of organization, in which characteristically every 
niche tends to be used to full advantage and every 
individual tends to function with minimum waste of 
energy or potential energy. The Hopi analysis sug- 
gests that, like isolated plant and animal communities, 
isolated human communities under certain conditions 
tend to develop in the course of time toward an eco- 
logically balanced optimum or near-climax type 
within the total environment. 

On the other hand, the analysis suggests that 
whereas optimum or near-climax types of plant and 
animal communities are characterized by a high de- 
gree of organic integration in the context of the total 
environment, such types of human communities are 
integrated, not only organically and functionally, but 
also symbolically. In other words, the whole tends 
to be integrated not only in the manner of natural 
communities but also in a distinctively human man- 
ner; that is, esthetically and logically (1, pp. 24-25; 
6). 


An intensive study of the covert aspects of the Hopi 
culture, and especially an analysis of the Hopi language 
from the conceptual point of view and its interrelation 
with the world view, ritual, art, myth, social organization, 
and group personality structure, led to the inference that 
the whole had an inner coherence which was logical as 
well as esthetic. And this logico-esthetie integrating dy- 
namie seemed to give to the culture configuration its 
unique and persistent style [reference 7, p. 61]. 


Analysis of the Hopi nature-culture-personality 
integrate also reveals that the tribe is in the grip of 
a severe crisis of considerable historical depth and 
scope (10). This disturbance may be traced from its 
origin in the tribe’s first contacts with the Spaniards 
in the 16th century through the period of Franciscan 
missions, Spanish wars, and Navaho raids, to more 
recent influences, especially those expressed in Prot- 
estant mission teachings, traditional Indian Service 
policies, and new federal policies. The analysis in- 
dicates that Mennonite mission influences tend to have 
a disintegrating effect on the Hopi socioreligious sys- 
tem, reflected in a disorganizing trend in male per- 
sonality structure (12); that the traditional Indian 
Bureau policy in Hopiland has had a negative effect 
on Hopi welfare, modified somewhat by the inaceessi- 
bility and cultural resistence of the tribe; that al- 
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though federal policy and program have been changed 
officially, many individuals in Hopiland (both Indian 
and non-Indian) still express, in feeling, thought and 
behavior patterns, ideologies, and rationalizations 
similar to those underlying the traditional policy; 
and finally, that the new, integrative Indian Service 
policy, based on a positive philosophy regarding the 
creative nature of man and of society in environmen- 
tal context, has had a markedly beneficial effect on 
the personal and social welfare of the tribe. The 
analysis also indicates, however, that, in Washington, 
and in the generai American population, there is 
considerable misunderstanding of, and resistance to, 
the new federal policy and program in Hopiland. 

The findings suggest that, although the Hopi crisis 
has a tribe-wide spread in its ecologic and biologie 
dimensions, it has reached acute proportions in its 
sociologie psychologic, and symbolic dimensions only 
in communities where the traditional ceremonial and 
social system has broken down under white. pres- 
sures. The findings viewed as a whole lead to the 
conclusion that the core of the crisis is ideological. 

These findings and generalizations also suggest 
that in ancient near-climax types of human communi- 
ties like those of the traditional Hopi, wherein an eco- 
logically balanced and self-regulatory type of struc- 
ture and a high degree of organic and logico-esthetic 
integration with the total indigenous environment 
have developed, new cultural elements and paiterns 
may be added and many of the accoutrements (or 
much of the so-called “content”) of the culture may 
change or even disappear, but under favorable cir- 
cumstances the ancient culture structure will endure. 
Culture crisis is engendered not so much by changes 
in culture content as by disturbances in culture struc- 
ture which ggnerate a condition of imbalance in one 
or more essential dimensions of the culture and gen- 
erate thereby a strain through the whole structure. 

In an acculturation situation, aside from extermina- 
tion or forced dispersal of the culture group, the 
factors most deeply disturbing to the balance of an 
optimum or near-climax type of culture thus seem 
to be intrusive influences which dislocate the logico- 
esthetic integration of the symbol system with the 
total environment. Next in importance as radically 
disturbing to such a culture type are attacks or in- 
fluences which bring about a severing of the bond 
between the culture group and its geographic ervi- 
ronment. Such radical disturbances may operate as 
determining factors in disintegrating the culture and 
the conditions which foster its particular type of per- 
sonality. Such cultural shocks—the deep disturbance 
of the symbol system, throwing off balance the dis- 
tinctively human component of the culture, and the 
severance of the life line between man and nature 


whereon the culture developed—engender major cri- 
ses. If not resolved, such crises may be fatal to the 
cultural whole and to the personality type it fosters. 
Somewhat less radical in effect, since they do not 
necessarily disintegrate the culture quickly—although 
they may do so in the long run—are alien influences 
which throw the sociological structure out of balance 
by attempting to superimpose incompatible political 
or economic systems. 

Thus this research project suggests that in broad 
perspective, acculturation problems are problems in 
the dynamics of culture structures. A culture struc- 
ture may endure, it appears, long after many of its 
outer accoutrements have disappeared or changed al- 
most beyond recognition. Furthermore, the findings 
underscore and clarify the close relationship between 
acculturation problems and practical administrative 
problems of the community. They indicate that, basi- 
cally, problematic situations of community adminis- 
tration may be reduced to scientific problems in cul- 
ture structure analysis. In other words, it is the 
culture structure of a community in environmental 
context that sets the form of the administrative prob- 
lem of that community from the viewpoint of com- 
munity welfare. It follows, for example, that the 
integrative type of governmental administration, ef- 
fectively implemented at the community level by so- 
cial action research (3, 9) may be expected to be suc- 
cessful and psychologically healthy in human terms, 
from the long range community welfare viewpoint, 
because it allows the group to function by means of 
the structures of its culture in environmental context 
and to find its own solutions to new problems mainly 
through those structures. An integrative community 
administration and social action research allow in- 
digenous solutions, indigenously structured. On the 
other hand, exotic, arbitrarily imposed types of ad- 
ministration may be expected, in the long run, to be 
unsuccessful and psychologically unhealthy in human 
terms because they attempt to superimpose arbitrary, 
rigid, and foreign culture structures on the com-| 
munity and tend thereby to dislocate indigenous struc- 
tures and to engender culture crises. 

According to the holistic, community-centered ap- 
proach which emerges from the findings, the applied 
social scientist’s primary role is viewed, not as one 
of adjustor, mediator, or trouble-shooter, but rather 
as one of diagnostician and integrative leader in co- 
operation with the administrators and the residents 
of the community itself. Such an approach, it should 
be noted, logically implies that community govern- 
mental administration shall be designed to serve the 
community, that its personnel shall be selected and 
professionally trained according to the biosocial per- 
sonality needs and trends and the resources of the 
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particular local area, tribe, or community wherein 
they are to serve. It logically implies, furthermore, 
that administrative organization shall be decentral- 
ized to the extent that creative community administra- 
tion is made possible, encouraged, and rewarded. 

The findings, therefore, logically point to an inte- 
grative, democratic type of long range administrative 
policy, implemented by a program of social action 
research, as appropriate and effective in promoting 
the welfare of the Hopi community and helping to 
resolve the Hopi crisis, and they explicitly define the 
structural foundations whereon such an administra- 
tive policy and program, if it is to be effective, has 
to be built. 

Finally, we are given a clue as to the kind of com- 
munity planning and self-cultivation that may be 
required for the development of enduring peace and 
mutual well-being in the world. The inference is 
that social planning need no longer be envisaged as 
“management” in either the gross meaning of the 
term or any of its subtle refinements. It may be 
viewed as self-discipline and self-cultivation. 

According to this view . . . social planning would be- 


come a function of cooperative action research, initiated 
and implemented by the society (or the community) it- 


self. In a self-perpetuating process of discovery, during 
which the members of the group come to understand their 
distinctively human potential, through the cooperative 
leadership of social scientists and with the aid of physical 
and biological scientists, the society’s self-made plans 
might become actualities. Men would be able to discover 
for themselves through their own experience that by coop- 
erating with one another and with the world of nature 
as human beings—as systematic symbol-builders and sym- 
bol-integrators—they might grow in the course of time to 
their full stature in a pluralistic world, logically and 
esthetically articulated for mutual prosperity and peace 
[reference 7, p. 63]. 


Hence from the inquiry have emerged significant 
clues regarding the development of universal, plural- 
istie, local community norms and methods for their 
implementation, whereby the findings of science may 
be applied to community-wide and world-wide prac- 
tical problems—problems of political, economic, so- 
cial, religious, and psychological import. Discovery 
and formulation of such pluralistic cultural norms 
and research methods in the sciences of man, ade- 
quate to the needs of the current world crisis, may be 
expected to open the way for the development of a 
more mature science of mankind which will have far- 
reaching practical significance. 
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Scientific Coordination in the South Pacific 


Loring G. Hudson 


Bishop Museum, Honolulu, Hawaii 


HE WELFARE of the island peoples in the 
South Pacific has become the objective of a 
six-nation coordinated undertaking known as 
the South Pacifie Commission. Recognizing 
the mutual nature of many of the problems in the 
areas they administer, Australia, France, the Nether- 
lands, New Zealand, the United Kingdom, and the 
United States have joined in organizing this commis- 
sion to “. . . encourage and strengthen international 
cooperation in promoting the economic and social wel- 
fare and advancement of the peoples of the non-self- 
governing territories of the South Pacific region. . . .” 

A Research Council has been established as an in- 
tegral part of the commission. Four specialists have 
been engaged to devote full time to the undertaking: 
L. G. M. Baas Becking, a distinguished Dutch scientist, 
is research director; FE. Massal, a French medical ex- 
pert, is head of the health section; H. G. MacMillan, 
an economics specialist from the United States, is 
head of economic development; and H. EF. Maude, an- 
thropologist and former British colonial administra- 
tor, is head of social development. Other specialists 
will be retained to implement specific projects as the 
need arises. 

Projects to further the aims of the commission are 
proposed after research by the council experts. They 
not only investigate personally the needs of the area 
but also eall on administrators and others cognizant of 
the needs in the various territories to make recom- 
mendations. One such extracouncil source of sug- 
gestions was the Seventh Pacific Science Congress heid 
in New Zealand early in 1949. Council members are 
also guided by recommendations outlined by the com- 
missioners representing member governments. Pro- 
posals made for projects are submitted for final ap- 
proval to the commissioners, who assemble for sessions 
twice a year. Projects which receive concurrence of 
the commissioners are referred back to the Research 
Council and the secretariat for implementation. The 
four full-time members of the council are further 
assisted by a body of associate members; the full 
council meets annually to consider problems and needs 
of the South Pacifie and to pass on projects to be 
submitted to the commissioners. The Council at 
present includes Sir Peter Buck, director of the 
Bishop Museum, Honolulu, honorary consultant; and 
five members each of three sections: Health—J. M. 


Cruickshank, inspector-general, South Pacifie Health 
Service, Suva; J. A. C. Gray, medical officer, U.S.N., 
American Samoa; J. C. Lopdell, chief medical officer, 
Western Samoa; J. T. Gunther, director of public 
health, Papua-New Guinea; and M. EL. J. M. Hecken- 
roth; Economie Development— F. Bugnicourt, diree- 
tor, Institut francais d’Oceanie, Noumea; J. G. Craw- 
ford, director, Bureau of Agricultural Economics, 
Canberra; D. R. Eden, general manager, New Zealand 
Reparation Estates, Western Samoa; B. E. V. Par- 
ham, senior agricultural officer, Fiji; and K. A. Ryer- 
son, University of California; Social Development— 
E. de Bruyn; Maurice Grangié, director of education, 
New Caledonia; F. J. Grattan, secretary of Samoan 
affairs, Western Samoa; W. C. Groves, director of 
education, Papua-New Guinea; and Howard Hayden, 
director of education, Fiji. 

Present associate members have been appointed for 
the calendar year 1950. The annual meeting of the 
Research Council for 1950 is tentatively set for 
August. 

At the May 1949 session of the commissioners 28 
research projects submitted by the Research Council 
following its annual meeting in April were approved 
for action. Some of the projects are of an im- 
mediate nature; others will be developed on a long- 
time basis. The projects in brief ave as follows: 


HEALTH 

H.1. Project for improving, extending, and speed- 
ing up the collection and dissemination of epidemio- 
logical intelligence in using temporarily the facilities 
of the South Pacific Health Service in Suva. The 
adoption of the project was made subject to the 
coneurrence of the inspector-general of the South 
Pacific Health Service. Project for standardization 
of the quarantine regulations. 

H.2. Research in the preparation of suitable infant 
food during the weaning period; food to be prepared 
safely in a village community from the usual staples 
and accessories. 

H.3. Appointment of a special team to compare 
(1) the different antigens and methods used in tuber- 
culin tests and (2) the radiographic appearances in 
different races at different ages, with a view to pro- 
ducing simple techniques suitable for use under field 
conditions. 

H.4. Establishment of liaison between the various 
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field groups actually working on filariasis and ele- 
phantiasis problems and research to determine further 
the specific investigations needed on these diseases. 

H.5. Collection of the existing data on diet and nu- 
trition of communities and individuals. 


Economic DEVELOPMENT 


E.1. The introduction of economic plants from 
without the area or transfer from within for study 
and improvement in special gardens and arboretums 
looking to improvement, saving, and availability of 
such plants for distribution. 

E.2. Review and summary of the information on 
eash crops to make available the accomplishments in 
production, cultural, and processing techniques, and 
their place in area economy, with an estimate for the 
future of cacao, rice, and the coconut and its principal 
product, copra. 

E.3. Improvement in tropical pasture grasses lead- 
ing to improved animal nutrition and associated 
mixed farming to the end of broadening and raising 
standards in human diet and nutrition. 

E.4. Preliminary to a general land-use project in 
connection with conservation of resources, a pilot Jand- 
use survey is to be undertaken to point the way in the 
establishment of hydrological and forestry reserves, 
erosion control, identity of crop and pasture Jands, and 
possible soil classifications. 

E.5. An attempt by cooperative agreement to secure 
area standards in the grading and quality of plant 
products to the end of improvement in quality and 
a protection of grower, shipper, carrier, and buyer 
in transactions involving perishable or semiperishable 
plant products. Adoption made on understanding 
that it referred to all agricultural products. 

E.6. A study of atoll and low island economy, de- 
signed to improve cash and subsistence crops and 
handicrafts to widen commercial opportunity and 
provide greater security for island peoples. 

E.7. A study of fishery methods in their many in- 
digenous and commercial aspects. The Indo-Pacific 
Fisheries Council will be asked for guidance in the 
several divisions of fishery improvement. 

E.8. An examination of the diet of indigenous 
peoples with the objective of amplifying it; and the 
study of the kinds of working tools needed for me- 
chanical skills, both with the aim toward better sub- 
sistence economies. 

E.9. The expansion of biological controls by ¢o- 
operative and other means, to effect the control of the 
mosquito, of insect pests that attack economic plants, 
and of weeds, and to develop plant hygiene and ex- 
tend rodent control. 

E.10. A proposal to discover ways of making 
available commercial credit for the development of 


agricultural, industrial, and commercial enterprises, in 
the hands of indigenous peoples. 

E.11. Cooperative acceptance of the proposed Food 
and Agriculture Organization plan to carry out an 
agricultural census in 1950. 

E.12. Solicitation of favorable consideration by 
authorities of the Colonial Development Fund for 
certain new research projects to be carried out by the 
Fiji and Western Pacific Research Council. 

E.13. Request directed to member governments for 
a statement of the principal research investigation 
now in progress or contemplated by their recognized 
institutions, particularly in the field of animal hus- 
bandry, aud all technical aspects of land use having 
implication to the area of the South Pacifie Com- 


mission. SociaL DEVELOPMENT 


S.1. A survey of the facilities for professional and 
technical training in the South Pacifie, with a view 
to future development. 

8.2. The use of visual aids in education among 
island peoples. 

8.3. A study of the most suitable techniques for 
teaching reading and writing in the area. 

8.4. The convening of a Conference of Education- 
ists, to study educational needs and problems in the 
various territories. 

8.5. A review of research in social anthropology, 
with emphasis on what still needs to be done. 

8.6. A survey of work done and still required in 
the field of linguistie research. 

8.7. The cooperative movement in the South Pacific 
and its development. 

8.8. Determination of the most suitable building 
types for the various climatie zones and conditions in 
the area. 

8.9. Pilot projects for community development in 
two selected areas. 

§.10. The preservation of archaeological sites. 

In addition to the foregoing projects, the com- 
mission decided that expert statistical assistanee was 
needed and authorized the appointment of a qualified 
statistical officer. 

Steps were undertaken during 1949 to implement 
the various projects, progress in some eases being 
delayed by lack of qualified personnel and in others 
by the need for further study and research. Three 
projects in social development and one in health were 
put into operation, however, during 1949. 

The project for dissemination of epidemiological 
information (H.1) was started in November 1949 
through cooperation with the South Pacific Health 
Service. This coordination of effort is in keeping 
with the definite policy of the commission to work 
through existing services and organizations wherever 
possible in order to avoid duplication of effort. 
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In social development the project in anthropology 
($.5) has been undertaken by A. P. Elkin, of the 
University of Sydney and the Australian Research 
Council. Project 8.6, involving linguistie research, is 
being carried out by A. Capell, of the University of 
Sydney, a world authority on oceanic languages. The 
project on visual aids (8.2) is being done by A. L. 
Moore, consultant on visual aids for the Office of 
Edueation, on loan from the Commonwealth of 
Australia. 

Project §.1, which has to do with investigating the 
facilities for professional and technical training in 
the South Pacific, was begun in January 1950, R. W. 
Derrick, supervisor of technical services in Fiji, hav- 
ing been obtained to undertake the survey. Howard 
Hayden, director of education in Fiji, who is also an 
associate member of the South Pacific Commission 
Research Council, will undertake the mass literacy 
project (8.3). 


Number of 
Number of Alternates 
Delegates and 
Advisers 
American Samoa 2 2 
British Solomon Islands 
Protectorate 2 2 
Cook Islands (including 
Niue) 2 2 
Ellice Islands 2 2 
Fiji 2 2 
French Oceanie Establish- 
ments 2 2 
Gilbert Islands 2 2 
Nauru 1 2 
Netherlands New Guinea 2 2 
New Caledonia and 
Dependencies 2 2 
New Guinea (Australian 
Trust Territory) 2 4 
New Hebrides 2 2 
Papua 2 + 
Tokelau Islands 1 
Western Samoa 2 2 
Kingdom of Tonga 2 2 
Totals 30 34 


At the head of the South Pacific Commission is a 
body of commissioners, two designated by each 
member government. Each member government has 
one vote under terms of the agreement, the senior com- 
missioner casting the ballot. Sessions of the com- 
mission are held usually in May and October. The 
May 1950 session is scheduled to be held in Suva, 
Fiji, immediately following the first South Pacific 
Conference. 


The South Pacific Conference was designed to bring 
the peoples of the area directly in contact with the 
commission. Delegates are chosen from among the 
island peoples of the non-self-governing territories of 
the region. For the first conference, to be convened 
at Nasinu, near Suva, Fiji, in April 1950, the total 
number of delegates and advisers to be sent by each 
administration has been limited. Selection of dele- 
gates from each territory will be made by the ad- 
ministration concerned. 

Although the independent Kingdom of Tonga is 
outside the scope of the commission, invitation has 
been extended to the government of the kingdom to 
participate in such commission activities as may be 
mutually beneficial. By virtue of this policy, Tonga 
has been invited to join in the South Pacifie Con- 
ference. Territories and allotted delegates and ad- 
visers for the first conference are shown. 

Delegations will prepare introductory papers on 
area problems for presentation at the conference. 
Exhibitions of portable items, such as handicrafts, 
fishing gear, photographs, and the like, will be ar- 
ranged for display during the conference by the 
delegations. Background papers have been ailotted 
for preparation by delegates from various administra- 
tions as follows: under public health—‘Mosquito 
Control,” Australia; “The Healthy Village,” United 
States; under social development—“The Village 
School,” New Zealand; “Vocational Training,” the 
Netherlands; “Cooperative Societies,’ United King- 
dom; under economic development—‘Fisheries 
Methods,” France; “Improvement and Diversification 
of Food Crops,” Australia. 

Eight observers from outside groups have been 
authorized to attend the conference. Priorities will 
be given in this order: Missions (4), Pacifie Science 
Board, Institut francais d’Oceanie, United Nations, 
Australian National Research Council, World Health 
Organization, Food and Agriculture Organization. 

Since the conference is a body auxiliary to the com- 
mission with advisory powers, it is anticipated that 
out of the discussion and interchange with the dele- 
gates will come suggestions of value in planning 
future projects in the area. Under the provisions of 
the agreement signed at Canberra, Australia, Febru- 
ary 6, 1947, establishing the South Pacific Commis- 
sion, the South Pacifie Conference will be held every 
three years. 

The area served by the conference includes those 
territories east of and including Netherlands New 
Guinea and south of the equator, and in addition the 
Gilbert Islands. New Zealand and Australia are not 
included in the scope of the commission and Easter 
Island is also excluded. Between two and three mil- 
lion non-self-governing islanders are concerned, the 
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most of them being on the vast island of New Guinea, 
which comprises 330,000 of the 371,000 square miles 
of land in the conference area. 

Financial support for the commission comes from 
the member governments, contributions being fixed by 
the agreement which created the commission. Contri- 
butions to the annual budget are made as follows: 
Australia, 30 percent; France, 124 percent; the 
Netherlands, 15 percent; New Zealand, 15 percent; 
the United Kingdom, 15 percent; the United States, 
12% percent. The budget for 1950 is slightly in ex- 
cess of 144,000 pounds sterling. 

Technical assistance to the various territories in its 
area is of vital concern to the commission. Although 
the organization is entirely separate from the United 
Nations, liaison is maintained with the UN and such 
of its affiliated and subsidiary bodies as will have 
common concern in the South Pacific. This is particu- 


larly true in regard to the World Health Organization, 
the Food and Agriculture Organization, and the Indo- 
Pacific Fisheries Council. The S.P.C. is patterned 
after its successful prototype in the Western Hemi- 
sphere, the Caribbean Commission, several of the 
same member governments being concerned. 

Now that the South Pacifie Commission has gone 
through its organizational period and has established 
a concrete program of activity, it can be expected 
that there will be an accelerated attack on the prob- 
lems of the peoples of the South Pacific. Within the 
present year results should be inereasingly evident, 
although many of the problems of the area are of 
such a nature that solving them will require eumu- 
lative effort over a period of years rather than months. 
The significant fact is that six nations are working 
cooperatively to meet the common needs of the island 
peoples in the territories of the South Pacifie in which 
they hold politieal responsibilities. 


SRW 


Technical Papers 


The Recovery of Auditory Nerve Action 
Potentials after Masking 


Joseph E. Hawkins, Jr. and Michael Kniazuk 
Merck Institute for Therapeutic Research, 
Rahway, New Jersey 


The action potentials of the auditory nerve as re- 
corded from the round window of the cochlea in the 
anesthetized cat or guinea pig are subject to masking 
by other sounds. This is most easily demonstrated in 
the response to clicks of low intensity, where the action 
potentials are well developed and sufficiently separated 
in time from the aural microphonie for the two compo- 
nents to be readily distinguished. In the presence of a 
tone or noise of suitable intensity the neural component 
is immediately reduced in amplitude, whereas the micro- 
phonie remains unaffected. 

Masking has been explained by Stevens and Davis 
(6) as a neeessary consequence of the properties of the 
auditory nerve: the masking sound excites the nerve 
fibers and keeps them refractory, so that they are un- 
able to respond synchronously to the clicks. The au- 
thors qualify this explanation, however, by stating that 
such a ‘‘line-busy’’ effect is not necessarily the only 
mechanism involved in masking. 

We have recently observed that when a brief noise or 
tone is sounded during stimulation of the ear by a train 
of clicks, the action potentials of the click response, 
which must represent the sum of the activity in many 
fibers, recover their full amplitude only after 0.1 see or 
more, a period far in excess of the maximum possible 
duration of the refractory period of the nerve fibers. 
Here, then, is a phenomenon which must represent a con- 


tinuation of the masking process, but which cannot be 
explained on the basis of the refractory state alone. In 


1 SEC. 


Fic. 1. Photokymograph records of recovery of action 
potentials of click response from round window after mask- 
ing by thermal noise for 1.3 see. Above, noise at 50 db 
relative to 0.0002 dyne/cm?; below, noise at 70 db. Clicks 
about 30 db above threshold for action potential. Cat, pento- 
barbital anesthesia. 


Fig. 1 the action potentials return to full size approxi- 
mately 0.3 see after a thermal noise’ of 50 db (as meas- 
ured at the cat’s ear by the General Radio sound level 
meter) has been turned off, and approximately 1 sec 
after a noise of 70 db. The rate of recovery after mask- 
ing at 50 db is independent of the duration of the noise 
and is unaffected by repetition. When the intensity of 
the masking sound is inereased recovery becomes slower, 


1That is, noise of wide frequency spectrum, often called 
“white” noise. 
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RECOVERY OF CLICK RESPONSE FROM RW AFTER MASKING 


THERMAL NOISE FOR | SECOND 


20 


01 02 0.4 os 
TIME AFTER MASKING: SECONDS 


Fic. 2. Recovery of action potentials of click response 
from round window after masking by thermal noise at leveis 
indicated for 1 sec. The points are plotted from measure- 
ments of series of 2 to 5 records similar to those in Fig. 1. 
Average height of responses immediately before masking taken 
as controls. Cat, pentobarbital anesthesia. 


as illustrated in Fig. 2. Above 70 db there is a cumula- 
tive impairment of the response, and an increase in the 
duration of the masking further delays recovery. After 
exposure to noise at 95 db for 1 min the neural com- 
ponent is temporarily eliminated and even the micro- 
phonic is slightly reduced in amplitude. In 3 to 4 min, 
however, both components recover completely. 

Tonal stimulation with frequencies in the vicinity of 
4000 eyeles per see is particularly effective, both in 
masking the click response and in causing delayed recov- 
ery after masking. This may mean only that the click 
activates predominantly those nerve fibers which respond 
to such high frequencies; on the other hand, it is in ac- 
cord with the known sensitivity of the human ear to the 
injurious effects of this portion of the audible spectrum. 
After exposure to 4000 ¢ at 112.5 db for 1 min, the micro- 
phonic is reduced by approximately 30% and the action 
potentials are abolished for at least 4 hr. 

Since the refractory period of the auditory nerve fi- 
bers, which is estimated by Davis (6) as approximately 
1 msec, is far too short to account for the slow recovery 
of the action potentials after masking, we were at first 
inclined to attribute this delay to the time required for 
relaxation of the intra-aural muscles, which we supposed 
to be reflexly contraeted in response to the masking 
sound. This explanation is incorrect, however, for two 
reasons: 1) At moderate levels of masking only the ac- 
tion potentials recover slowly, whereas the microphonic 
remains at full size throughout; both components should 
be affected in the same way by a change in tension of 
the intra-aural muscles. 2) When the guinea pig gives 
a brief contraction of these muscles during stimulation 
with a low tone and a train of clicks, the microphonic 
response to the tone is temporarily suppressed but the 
responses to clicks show little if any change in ampli- 
tude. This is illustrated in Fig. 3, where the effect of 
a spontaneous contraction is compared with the masking 
action of noise at 70 db. From this one may conclude 
that the intra-aural reflex causes little or no loss in the 
transmission of the click stimulus across the middle 


1 SEC. 


Fic. 3. Above, recovery of action potentials of click re- 
sponse from 3rd turn of cochlea after brief burst of noise at 
70 db. Below, effect of spontaneous contraction of intra- 
aural muscles on responses to 500-cycle-per-sec tone and train 
ef clicks, both continuous throughout record. Guinea pig, 
pentobarbital anesthesia. 


ear and therefore cannot be responsible for the slow re- 
covery of the action potentials after masking. 

Our observations, which indicate that masking is not 
a matter of maintained refractory state alone, unfortu- 
nately do not reveal the nature of the other factors con- 
cerned in masking. Intracochlear inhibition as described 
by Galambos (3) may be involved, but ean scarcely ac- 
count for the prolonged effect of more intense sounds. 
The change need not reside in the nerve fibers, but may 
represent a temporary depletion or ‘‘equilibration’’ (2) 
of the mechanism which transmits excitation from the 
hair cells to the fiber terminals, so that excitation be- 
comes inadequate for most of the fibers previously re- 
sponding to the clicks. This mechanism appears from 
other evidence, such as the remarkable sensitivity of the 
auditory nerve to anoxia (6), to be the vulnerable link 
in an otherwise rugged system. 

The more lasting reduction of the neural response 
after intense stimulation is probably the electrophysio- 
logical correlate of auditory fatigue or temporary deaf- 
ness in man after exposure to loud sounds.? Acoustic 
injury has previously been studied in animals only after 
exposures to intensities sufficient to affect the micro- 
phonic response or to cause structural damage to the 
organ of Corti (see references 1, 4, 5, 7, among others). 
In its reversible form it now appears to be an extension 
in time and in degree of the process underlying auditory 
masking. 
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2A more intensive study of this aspect of the phenomenon 
has been made by Rosenblith and Galambos following their 
independent discovery of it at the Harvard Psycho-Acoustic 
Laboratory. Their findings and ours were reported at the 


Das akustische Trauma. 
New York: 


J. exp. Psychol., 1944, 


November, 1949 (St. Louis) meeting of the Acoustical Society 
of America. 


i 
100 ° 
° me 
Bo 
40117 
4 
— 
| 
£ 
q 
4 
Ge 
4 
= 


May 26, 1950, Vol. 111 


SCIENCE 


569 


The Effect of Exposure to Loud Tones 
upon Animal and Human Responses 
to Acoustic Clicks* 


Walter A. Rosenblith, Robert Galambos, ard Ira J. Hirsh 
Psycho-Acoustic Laboratory, Harvard University, 
Cambridge, Massachusetts 

Auditory fatigue can be defined broadly as a more or 
less temporary loss of auditory sensitivity due to previous 
auditory stimulation. There seein to be several types of 
fatigue, characterized by different time courses, degrees 
of reversibility, and frequency patterns of impaired re- 
sponse, but the great variability in reported data pre- 
eludes a precise definition of these types. The advent 
of electrophysiological recording from the ear suggested 
that measurement of the electrical output of the ear 
might yield an objective index of fatigue. The results 
obtained in previous studies of cochlear potentials, how- 
ever, were largely disappointing. A depression of the 
electrical response was usually obtained only when the 
stimulation was intense enough to cause damage to the 
responding mechanism. 

During World War II more data on the effects of 
exposure to loud sounds in animal and man become 
available (1, 3). But renewed efforts to correlate tem- 
porary deafness in man with changes in the ‘‘electrical 
audiogram’’ (2) in animals again met with failure. 

The electric potentials recorded from electrodes in con- 
tact with the cochlea are made up of at least two com- 
ponents: (1) the so-called cochlear microphonic, which 
reproduces fairly accurately the wave- 


Fic. 1. Effect of exposure to loud tones (200 and 2000 
cycles per sec) upon the response to clicks as recorded from 
the round window. The top line shows typical responses to 
weak clicks (about 15 db above human threshold). The 
earliest regular upward deflection on all records (A) is an 
artifact of 0.1-mseec duration caused by the electric pulse de- 
livered to the earphone. JM is the earliest and in most cases 
most prominent microphonic component. N:1 and Ne are the 
so-called first and second neural components. Typical post- 
exposure pictures, taken after exposures to tones of 200 and 
2000 ec for 40 sec at a sound pressure level of about 105 db, 
are presented. Note: (a) both neural components are re- 
duced in approximately the same proportions; (b) recovery 
is quicker after exposure to the 200-¢ tone and the first 
neural component becomes “supernormal.” 


form of the acoustic stimulus and (2) = : 


the action potentials, presumably de- 20 
rived from neural structures in the 
lower auditory pathways. In general, 
when the electrical response of the 
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ear to pure tones is recorded (and Z''00 | 
thi th in the studi - ail 
is was the case in the studies re w 90 P 4 
ferred to above) the microphonic 
potentials swamp the neural compo- 5 80 4 
nents. On the other hand, in the S 
responses to impulsive stimuli, such 70 
as sharp clicks at low and moderate Hl 
intensities, the microphonic and the B 60 
neural components may appear sepa- & = 
ij 90 
rated in time. 1 
A typical response to a click re- © 40 q 
corded by means of a wire electrode | © -4000cps a 
placed near a eat’s round window is © 30 . Png 
shown in Fig. 1 (upper right-hand * 20 
corner). The acoustic click is pro- (click ot -70db) 
duced by feeding an electric pulse 10 ii 
(PDR-10) earphone. 10 2040 100200 400.1000 


1This research was carried out under 
Contract Ndori-76 between Harvard Uni- 
versity and the Office of Naval Research, 
U. S. Navy (Project NR 142-201, Report 
PNR-83). Reproduction by the U. S. 
Government for any purpose is permitted. 


Fie. 2. 


Effect of exposure to various frequencies. 
see at a sound pressure level of about 105 db. 
neural component is traced by comparing its amplitude at any given time after 
exposure with the standard or pre-exposure amplitude. 
mality” after recovery from exposure to tones of 200 and 500 c. 
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All exposures were for 10 
The course of recovery of the first 


TIME AFTER EXPOSURE 


Note the “supernor- 


PRE-EXPOSURE Al 
REFERENCE 
wm 

EXPOSURE 10 SECS. eis 

POST-EXPOSURE 
| 
wee 
: 

P52 
msec 
| 
| 
7 
a 

\ 


570 


SCIENCE 


May 26, 1950, Vol. 111 


If the cat’s ear is exposed to loud T T T T T T T T 
tones having a sound pressure level oF , 
(SPL) of about 105 db and the re- } 
sponses to clicks before and after HOF. 
exposure are compared, significant 
changes are evident (see Fig. 1).2 A 
sizable temporary reduction in the 30 
amplitude of the neural components 
follows even a relatively short ex- 4 : 7 
posure to moderately intense tones. < | 
Furthermore, the neural response to 3 
weak clicks is abolished for a time. 
Thus the exposure not only reduces AS 
the neural response to clicks; it also & SOF . 7 
raises the threshold of the neural u 40k 
components. The course of recovery ° . 
depends upon the frequency of the 30F 7 
exposure tone (see Fig. 2) and it de- —— (Nx) 
pends also, of course, upon the inten- 2or (click at -50db) 
sity and the duration of the exposure. fe) : 4 
For example, after one fairly severe 
exposure (2000 cycles per see for 15 + 4 00 2004001000 
min at 125 db SPL) 10,000 see TIME AFTER EXPOSURE IN SECONDS 
elapsed before both components re- Fic. 3. Comparison between recovery at round window and recovery at the 


turned to about 85% of their pre- ®uditory cortex. 


exposure amplitude. During the same 
period, however, the amplitude of the most prominent 
microphoniec component showed only minor fluctuations. 

At the auditory cortex the size of the electrical re- 
sponse to weak and moderately loud clicks is related 
monotonically to the acoustic input. It seemed worth 
while, therefore, to check the effect of an exposure to 
loud tones upon this cortical click response. Fig. 3 
shows that the recovery curves for the so-called first 
neural component at the round window and for the 
cortical click response are hardly distinguishable. 

Our data on the effect of exposure upon the size of 
the neural component show that the effect is greatest 
for the weak clicks and decreases as the intensity of 
the click inereases. This may be related to the find- 
ings of Davis and his collaborators (1), who have shown 
that, whereas exposure to loud tones may elevate the 
threshold, the apparent loudness of sounds 80 to 100 db 
above threshold remains unchanged. 

So far, we have been concerned with changes in the 
magnitude of a neural response to a given supraliminal 
stimulus. Auditory fatigue in man, on the other hand, 
is usually defined in terms of a change in threshold to 
a stimulus after exposure. Although these two mani- 
festations of auditory sensitivity may represent different 
phenomena, there is good reason to believe that there 
are common physiological factors at work. 

It is of interest, therefore, to inquire what happens to 
the human threshold for clicks after exposure to loud 
tones. Since no data were available on this point, we 
undertook the following experiment. After exposing an 


2 Preliminary observations on guinea pigs confirm the data 
obtained from cats. We are indebted to Drs. H. Davis and 
C. Fernandez for their assistance in making these observa- 
tions on guinea pigs. 


The exposure stimulus was a 500-e tone presented for 60 sec 
at a sound pressure level of about 115 db. 


observer to pure tones of different frequencies, intensi- 
ties, and durations, we presented a group of four clicks 
every 3 sec. The four clicks within each group were at 
different intensities separated by steps of 4 db. The 
number of clicks the observer reports permits an esti- 
mate of his threshold. We find that the threshold for 
clicks is raised by about 10 db after exposure to certain 
tones (e.g., 250 and 500 ¢ for 2 or 3 min at 130 db 
SPL). The ear recovers rapidly and is normal after 
about 40 sec, a time not unlike that required for the 
cat’s neural response to return to normal (cf. Fig. 2). 
After this recovery, however, the threshold goes up again 
by slightly less than 10 db, and there follows a long 
recovery period whose duration depends upon the fre- 
quency and duration of the exposure tone. 

To summarize: Exposure to loud tones modifies the 
response to clicks as recorded from the round window 
of cats. The microphonie component shows little or no 
change, either to clicks or to the exposure tone itself. 
The neural components of the response to clicks are re- 
duced in size immediately after exposure, and the course 
of their recovery depends upon the intensity, frequency, 
and duration of the exposure tone. There is a striking 
parallel between the recovery of the first neural com- 
ponent recorded at the round window and the recovery 
of the neural response recorded at the auditory cortex. 
Although it is hazardous to compare human thresholds 
with magnitudes of neural responses in animals, our pre- 
liminary findings suggest the possibility of a relation 
between these two phenomena. 

Observations similar to some of those reported here 
have been made independently, and approximately during 
the same period, by Hawkins and Kniazuk at the Merck 
Institute for Therapeutic Research. Both groups re- 
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ported their findings at the November 1949 (St. Louis) 
meeting of the Acoustical Society of America. 
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Identification of Estrogens by 
Paper Chromatography 


Erich Heftmann 


National Cancer Institute, Bethesda, Maryland 


In animals, estrogenic steroids oceur almost invariably 
in mixture, but in spite of the great differences in their 
biological activity, chemical and biological assays are 
usually reported in terms of a single estrogen, owing 
to the technical difficulties in their separation and identi- 
fication. Partition chromatography on paper can be used 
for separating closely related compounds, provided they 
show a difference in distribution coefficients and ean be 
detected in small amounts. This technique has been 
applied successfully to the identification of ketosteroids 
by Zaffaroni et al. (3). A simple and rapid procedure 
for the identification of minute amounts of estrone, 
estradiol, and estriol by paper chromatography is pre- 
sented here, which may be applicable to differential deter- 
mination of estrogen content of biological specimens. 

Colored derivatives of the estrogens are prepared by 
coupling with diazotized p-nitrobenzeneazodimethoxyani- 
line (Fast Black Salt K*). This reagent, proposed by 
Marx and Sobotka (1) for the determination of equilenin 
and dihydroequilenin, was reported as not coupling 
readily with estrone, estradiol, or estriol. However, K 
salt can be made to react with these steroids in a 
strongly alkaline medium, either by heating the mixture 
or by allowing it to stand overnight. A saturated aque- 
ous solution of K salt is prepared freshly and filtered. 
The estrogens are dissolved in absolute ethanol and 0.1 
ml of each solution, containing a minimum of 3 yg of any 
steroid, is placed in a test tube, and a tube containing 
0.1 ml alcohol is used as a blank. Then 0.2 ml of the 
diazo reagent and 0.1 ml of 20% Na,CO; solution are 
added and the contents of the tubes are mixed and heated 
in a boiling water bath for 10 min and later cooled in 
water. To check evaporation, a glass bulb is placed in 
the mouth of each tube. Coupling also takes place if 
the mixture is allowed to stand overnight. The color 
deepens on standing and, once developed, it is stable for 
weeks. To extract the dyes, 0.2 ml benzene is added, and 


1Emil Greiner Co., New York City. 


2The solution keeps at least a day at room temperature 
and several days at 5° C, but it should be filtered before use 
to minimize the blank. 


the tubes are shaken vigorously. The contents of each 
tube are drawn up into a medicine dropper with a fine 
tip, allowed to separate, the aqueous phase is expelled, 
and the entire benzene solution is applied to the filter 
paper. 

TABLE 1 


COLOR AND LOCATION OF SPOTS IN THE PAPER CHROMATOGRAM 
OF ESTROGENS Ax” RELATED COMPOUNDS 


Compounds Color of spots Rr values 
Estrone* purple 0.95 + .03 
Estradiol* 0.81 + .06 
Estriol* 0.07 + .03 
Estrone and estradiol? 0.96 and 0.85 
Estrone and estriol+ - 0.96 and 0.09 
Estradiol and estriol? s 0.85 and 0.09 
Estrone, estradiol, and estriol? Ls 0.96, 6.85 and 0.09 
Estrone sulfatet = 0.95 
Equilin§ = 0.96 
Phenol red 0.50 
Catechol yellow 0.00 
Diethylstilbesterol | none ie 
1-Methylestradiol diacetate$ purple 0.81 and 0.96 
Dehydrocorticosterone acetate|] yellow 0.95 
Progesterone* = 0.74 
Pregnanediol§ none 
Dehydroisoandrosterone acetate* 
cis-Testosterone** yellow 0.21 
Isoandrosterone77 none 


0.60 and 0.97 


At-Androstene-3,17-dione7+ yellow 
Al-Androstene-3,17-dione§ none 


* Courtesy of Schering Co. 

7 Equal parts. 

¢ Courtesy of Ayerst, McKenna, and Harrison, Ltd. 

§ Courtesy of Dr. Martin I. Rubin, Georgetown University. 

|| Merek and Co., Ine. 

Bios Laboratories, Inc. 

** Courtesy of Ciba Pharmaceutical Products, Ine. 

77 Courtesy of Organon, Ine. 

The solvent mixture found most suitable for the sepa- 
ration of the three dyes is prepared by mixing 200 ml 
toluene, 100 ml petroleum ether (boiling range 35°-60° 
C), and 30 ml ethanol with 70 ml water in a separatory 
funnel. After overnight equilibration, the water layer 
is drawn off into an open vessel and used in keeping the 
atmosphere of the chromatographic chamber saturated 
with respect to this phase. Equilibration and chromatog- 
raphy are carried out in an air-conditioned laboratory 
kept at 75°+3° F. The ascending method of chroma- 
tography (2) is used. The solvent mixture is placed di- 
rectly on the bottom of a cylindrical glass jar, 12 in. high 
and 8 in. inside diam. The vessel, a so-called museum 
jar, has a flat glass cover with a rubber sealing ring and 
can be made airtight by means of a screw clamp. The 
bottom is raised in the center, which results in a saving of 
solvent. Sheets ef Whatman filter paper No. 1, 183x 
223 in., are cut in half, and subsequently either cut into 
strips, which are suspended from hooks inside the lid 
of the jar, or, for up to 15 chromatograms, stapled to- 
gether as cylinders 11} in. high and 18} in. in cireum- 
ference. 

The paper is held over a hot plate and the benzene 
solution of the dye is placed on a pencil line, 13 in. from 
the bottom edge. By repeatedly delivering small amounts 
of solution from the medicine dropper the entire benzene 
solution can be evaporated without making the spot un- 
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duly large. The solvent is allowed to rise to a prescored 
pencil line, 10 in. from the bottom edge of the filter 
paper. This takes 13 hr. The blank produces a yeilow 
spot on the finish line, and estrogens give in addition 
a purple*® spot. 

Table 1 gives the average R; values of spots obtained 
by chromatographing estrone, estradiol, and estriol, 
singly and in mixture. As expected from the theory of 
partition chromatography, the R, values of the three 
compounds decrease with increasing number of hydroxyl 
groups. Mixtures are readily resolved and identified. 
Only steroids containing a phenolic group give purple 
spots; this includes the equine estrogens. Diethylstil- 
bestrol does not give the test. Double spots indicate a 
chemical change during the test, e.g., hydrolysis, or an 
impurity in the compound tested. Certain 3-ketosteroids, 
having a double bond in ring A, give yellow spots. 
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2 Absorption maximum around 540 mun. 


Enzymatic Activities of Isolated Normal 
and Mutant Mitochondria and 
Plastids of Higher Plants 


H. G. duBuy, M. W. Woods, and Mary D. Lackey 


Laboratory of Physical Biology, 

Experimental Biology and Medicine Institute, and 
National Cancer Institute, 

National Institutes of Health, Bethesda, Maryland 


The chloroplasts of higher plants derive from the mito- 
chondrial elements of the cell (4, 6), and possess extra- 
nuclear hereditary entities (chondriogenes [1]). Al- 
though it has been shown that isolated chloroplasts carry 
oxidizing enzymes (7), and that the activity of these 
enzymes may be deranged following chondriogene muta- 
tion (9), we are not aware of any reports dealing with 
the enzymic properties of the undifferentiated mito- 
chondria in comparison with the chloroplasts. Further- 
more, it is important to know whether plant plastids and 
mitochondria carry all or the major part of certain 
respiratory enzymes, as do animal mitochondria (3, 3). 
It has been demonstrated that certain animal neoplasms 
are characterized by peculiarities in mitochondrial en- 
zyme systems (2). Besides providing more information 
on extent of homology between plant and animal mito- 
chondria, such data should also be of value in deter- 
mining the role of mutant mitochondria in cell pathol- 
ogy, particularly in relation to disturbed metabolism and 
growth. 

The genetically controlled plant material consisted of 
freshly harvested leaves of Nicotiana tabacum L. and 
Lonicera japonica Thunb.1 The variegated (plastid mu- 

1 Acknowledgment is due to the Department of Botany of 


the University of Maryland for furnishing greenhouse 
facilities. 


tant) Nicotiana material was secured by crossing an 
emasculated plant carrying the desired line of mutant 
mitochondria with a normal male parent. The F, plants 
were of the Maryland Medium Broadleaf type and, by 
virtue of somatic segregation of mitochondria, the leaves 
of the same plant often contained mesophyll cells with 
either normal, mutant, or normal and mutant mitochon- 
drial elements. These mutant mitochondria are sexually 
inherited in non-Mendelian fashion through the female 
gametes and develop into chlorophyll-deficient plastids 
with cytological characteristics similar to type Ile varie- 
gations (8). The enzymic activity of centrifugally puri- 
fied plastids and mitochondria of this material was com- 
pared with similar elements of normal cells. 

Extractions were carried out at 5° C by grinding fresh 
leaf tissues in a Waring Blendor, in approximately four 
parts by weight of unbuffered sucrose solution (0.15 to 
0.5 molar), and filtering through glass wool on a Buch- 
ner funnel. The filtrate (a cell-free homogenate) was 
compared with respect to its activity with fractions of 
two aliquots, fractionated by differential centrifugation in 
a Servall Superspeed angle-head centrifuge. One ali- 
quot, subjected to 19,000 @ for 20 min, yielded a ‘‘total 
pellet’’ and a supernatant devoid of microscopically vis- 
ible particulates. The other aliquot, subjected to frac- 
tional centrifugations in order to remove nuclei, ete., 
yielded on sedimentation at 120 G for 10 min a pellet 
composed almost entirely of plastids, or plastids and 
starch. The plastids were sometimes subjected to addi- 
tional cycles of suspension and sedimentation in fresh 
sucrose solution. The mitochondrial fraction was ob- 
tained by centrifugation of the supernatant at 19,000 G 
for 20 min following removal of the plastids. The mito- 
chondria formed a compact brownish-gray pellet. Micro- 
scopically, they appeared mainly as colorless granules 
varying from 0.3 to 1 yw in diam. Some plastid frag- 
ments were always present in this fraction. 

Considerable variability in enzymic activity, determined 
by Warburg technique, was encountered in leaves from 
plants of different ages or growth conditions. This vari- 
ability was diminished by making comparisons between 
normal and mutant tissues derived either from equal 
areas of mutant and normal tissue of each leaf used, or 
from different leaves of approximately the same physio- 
logical age. Table 1 presents the results of some repre- 
sentative experiments in which composite tissue samples 
of normal and variegated leaves of approximately the 
same age were compared. Since preliminary data 
showed that the tissue extracts decreased auto-oxidation 
of the substrates, corrections were not made for aute- 
oxidation blanks. It was also determined that addition 
of cytochrome C to PPDA (paraphenylene diamine) did 
not stimulate oxidation in the absence of tissue frac- 
tions. 

There is little difference between normal and mutant 
fractions with respect to the oxidation of PPDA-with and 
without cytochrome C. Pronounced inhibition of oxygen 
uptake following addition of azide occurred mainly in 
the fractions containing particulates, indicating that the 
particulates are the main carriers of the cytochrome 
system. As would be expected, there was some decrease 
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TABLE 1 


ENZYMiIc ACTIVITIES OF THE HOMOGENATE, TOTAL PELLET, AND SUPERNATANT FROM EQUAL VOLUMES (APPROXIMATELY 
EquaL NUMBERS OF CELLS) OF NORMAL AND MUTANT (CONTAINING MUTANT MITOCHONDRIAL ELEMENTS) TISSUES 
or Nicotiana tabacum* 


Homogenate Pellet Supernatant 

PPDAt Normal Mutant Normal Mutant Normal Mutant 
1st 25 min —24.0 —24.0 -36.0 —24.0 5.6 - 7.1 - 54-64 —20.0 -19.6 -292 
2nd 25 min —22.0 -18.8(Az) -26.0 6.0(Az) 4.5 3.4(Az) - 4.8 3.4(Az) -22.0 -19.6(Az) - —30.4(Az) 
PPDA+ 
cyto- 
chrome C§ 
1st 25 min —34.4 -36.0 —31.0 -—24.8 -16.1 —14.4 -15.4 -15.2 —22.8 -19.8 —24.0 —22.0 
2nd 25 min —26.0 -18.0(Az) -29.0 -24.0(Az) -15.8 2.9(Az) -15.2 5.2(Az) -20.6 -20.8(Az) -22.8 —19.0(Az) 
Catechol|| 
1st 30 min —298.2 -75.8 -80.8 -12.5 —206.4 
DOPAG 
1st 30 min -170.6 -92.0 -62.4 -13.1 —231.2 -83.2 

PPDAt 
1st 30 min —23.8 -35.0 -21.4 —22.0 - 6.9 - 8.1 - 79-91 -16.0 -21.4 -16.0 -21.8 
2nd 30 min —16.4 -11.8(Az) -19.4 -13.2(Az) - 44 1.8(Az) —- 9.5 25(Az) -14.0 -12.6(Az) -18.0.... 
PPDA+ 
cyto- 
chrome C§ 
1st 30 min -32.2 -31.4 —27.0 -31.6 —21.7 -19.9 —18.3 -21.4 —14.2 -20.0 — 9.6 -21.0 
2nd 30 min —26.6 -10.0(Az)  -25.0 -11.4(Az) -13.8 3.6(Az) -13.9 — 3.7(Az) -14.0(Az) 9.6 -—11.4(Az) 
Catechol|| 
1st 30 min -129.0 ... -18.8 —20.8 -50.5 -54.7 8.2 - 6.9 -77.8 -79.6 -15.0 -14.6 

PPDAz 
ist 30 min -17.2 -—21.4 —21.4 -21.2 44 5.6 6.1 5.6 -18.6 —18.6 -19.8 —22.6 
2nd 30 min -17.2 -16.8(Az) -16.2 -17.4(Az) - 5.9 -—44(Az) .. -19.6 -16.4(Az) -16.0 —18.2(Az) 
PPDA+ 
cyto- 
chrome C§ 
ist 30 min —24.8 -—23.2 —27.6 -27.8 —13.6 -14.0 oss =~ O89 —24.2 -19.8 -12.8 -16.6 
2nd 30 min —22.4 — 5.6(Az) -23.4 -20.8(Az) -13.2 — 4.1(Az) — 2.6(Az) -24.4 -18.8(Az) -12.8 — 9.6(Az) 
Catechol|| 
1st 30 min -72.8 -68.0 -72 O —33.6 -34.9 - 0.7 - 0.6 —26.4 -39.2 0 0 


* Activities are expressed as ul 0, consumed per hr per ml homogenate equivalent. 
7 A, B, and C represent experiments on three separate lots of material. 
¢ Paraphenylene diamine (PPDA), 0.02 mM. Each value represents a determination on one vessel. Azide (Az), NaN,, 


10° mM, added after lapse of first period. 
§ Cytochrome C (mammalian), 10> M. 
|| Catechol, 0.02 
PL-Dopa (dihydroxyphenylalanine), 0.02 M. 


in enzyme activity with time. The phenolase activity of 
extracts of normal tissues was found to be significantly 
higher than that of comparable mutant tissues. Semi- 
qualitative colorimetric determinations of phenolase ac- 
tivity in five separate pairs of leaf extraets. (addition of 
catechol, or tyrosine with a trace of catechol) also showed 
that normal tissues were more active than those of cor- 
responding mutant tissues. 

Table 2 presents the range of enzyme activities of iso- 
lated plastids and mitochondria from normal and varie- 
gated tobacco leaves. In comparing the Qo, values of 
mutant particulates with those of the normal plastids and 
mitochondria it should be kept in mind that the dry 
weights per unit area of leaf are lower for variegated 
than for normal tissues, which fact explains the higher 
values found for variegated tissues. Nevertheless, the 


values for phenolase activity for the mutant particulates 
are much lower than for normal particulates. 

A series of comparable experiments were performed 
with fractions of normal Lonicera leaves, yielding data 
similar to those obtained with Nicotiana. Whereas Nico- 
tiana fractions did not utilize lactate appreciably above 
the endogenous rate, Lonicera particulates did. Thus 
in a typical experiment a Lonicera homogenate gave a Qo, 
of 0.5 with cytochrome C 10* M, but without added sub- 
strate, and 3.6 with 0.02 Mm lactate plus cytochrome C. 
The corresponding values for plastids were 0.1 and 1.3, 
and for mitochondria 0.8 and 6.7. The supernatant 
fractions gave no gas uptake with lactate. The gas up- 
take with lactate as substrate was not decreased by the 
addition of .001 M azide. 

From the data obtained, the following conclusions can 
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be drawn: (a) The particulate-containing fractions were 
the only ones in which the PPDA oxidation was markedly 
stimulated by the addition of cytochrome C in both mu- 
tant and normal tissues. (b) The same fractions were 
the only ones markedly inhibited after addition of azide. 
(ce) Catechol was oxidized by normal tissue fractions at 
a much higher rate than by the fractions from mutant 
tissues. (d) The supernatant fraction showed consider- 
able oxygen uptake in the presence of PPDA. This, 
however, did not involve the cytochrome system, as 
the addition of neither cytochrome C nor azide had any 
marked effect on the rate of oxidation. 


TABLE 2 


RANGE IN ENZYMIC ACTIVITIES OF ISOLATED PLASTIDS AND 
MITOCHONDRIA FROM NORMAL AND VARIEGATED LEAVES OF 
Nicotiana tabacum* 


PPDA + 


Plastids PPDA cyto- Catecho. 
genous 
chrome C 
Normal 0.1 14.1 5 
plastids 2.1 4.1 29.5 2 
4.0 10.0 1.0 
Normal 2.0 3.7 13.7 4 
mitochondria 2:6 5.9 18.1 2 
Mutant 2:6 6.8 3.7 0 
plastids 8 11.2 0 3 
2.7 11.9 3 
‘ant 2.4 7.5 3.1 0 
mitochondria 4.1 21.6 0 1.4 


* Each horizontal row represents data from one experi- 
ment. All activities are expressed as pl O, consumed per 
mg dry wt per hr and are based on duplicate determinations. 


In general, the results obtained with Nicotiana and 
Lonicera show that both mitochondria and plastids carry 
all or the bulk of the cytochrome oxidase activity of the 
cell, thus providing further evidence for the homologous 
nature of plant and animal mitochondria. Furthermore, 
the data from Nicotiana demonstrate that mitochondrial 
mutation can result in marked derangement of certain en- 
zyme systems of the cell, and that such abnormalities are 
apparent in both mitochondria and plastids. 
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The Significance of Nonclassical Statistics 


R. V. L. Hartley 
Bell Telephone Laboratories, Murray Hill, New Jersey 


Certain statements by Wiener (3) have led to the con- 
siderations given here, regarding the conditions under 
which the Gibbs type of statistics are and are not con- 
venient for describing Newtonian systems. A parallel is 
traced between this situation and that which is met in 
wave mechanics, and the conclusion is reached that the 
success of nonclassical statistics in wave mechanics is not 
in itself evidence that atomic systems are not Newtonian. 

The first statement, p. 110, is: 

In the Newtonian physics, the sequence of physical phe- 
nomena is completely determined by its past, and in particu- 
lar, by the determinations of all positions and momenta at 
any one moment. In the complete Gibbsian theory it is still 
true that with a perfect determination of the multiple time 
series of the whole universe, the knowledge of all positions 
and momenta at any one moment would determine the entire 
future. It is only because these are ignored, nonobserved 
coordinates and momenta that the time series with which we 
actually work take on the sort of mixing property with which 
we have become familiar in this chapter, in the case of time 
series derived from the Brownian motion. 

Then at the bottom of p. 117: 


.. a dynamical system with no input may go into perma- 
nent oscillation, or even oscillation building up to infinity, 
with an undetermined amplitude. In such a case the future 
of the system is not determined by the past, .. . 


Such a system obviously does not conform to the defi- 
nition of a Newtonian system given in the first quotation. 
Since Wiener is presumably referring to macroscopic sys- 
tems, the individual parts of which obey Newtonian laws, 
his statement implies that a non-Newtonian system may 
be constructed from Newtonian parts. We are therefore 
led to question the existence of a system such as he 
describes. 

Certainly some systems which are capable of sustained 
oscillations do not go into that condition ‘‘with no in- 
put.’’ A pendulum clock or a gasoline engine requires a 
starting input comparable in magnitude with the result- 
ing oscillations. Certain types of vacuum tube oscillator, 
which depend on exact relations among the harmonics, 
will not oscillate for certain circuit adjustments unless 
they are subject to a fairly large input disturbance. By 
suitable design the magnitude of the required input may 
be reduced to the point where it is practically impossible 
to bring the system into a condition suitable for oscilla- 
tions without having them start. Here the starting input 
may be of either of two forms. It may be a by-product 
of the adjustment which sets up the oscillatory condition. 
Here it is obviously determined by the past and nothing 
non-Newtonian is involved. If we assume that the sys- 
tem can be brought into a condition of unstable equi- 
librium and left there, then it will remain in that state 
indefinitely unless it is disturbed by some input. Because 
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of the regenerative amplification which accompanies this 
condition, an exceedingly small input will suffice to start 
the oscillations. However, because the build-up oceurs at 
a finite rate, an infinitesimal input will not become finite 
in any finite time. Hence a finite though small input is 
required and the future does depend on the past, par- 
ticularly as regards the phase of the oscillations. 

Thus we conclude that the second quotation is never 
literally true. However, the nature of the connection be- 
tween past and future for certain oscillators is so different 
from that for ordinary mechanical systems that they war- 
rant special consideration, particularly with reference to 
statistical treatments. 

For purposes of comparison consider the case, dis- 

cussed by Wiener, of signals disturbed by noise due to 
Brownian movements. When the differences between the 
various signals are very large as compared with the 
average noise, then—except on rare occasions when the 
instantaneous noise is very much greater than its aver- 
age—the presence of the noise may be ignored. The 
present of the system, to the degree of accuracy in which 
we are interested, then appears to be completely deter- 
mined by the past as represented by the signals sent. 
If now we reduce the signals to a size comparable with 
the Brownian motions, this is no longer true. As stated 
in the first quotation, the basic assumptions of Gibbs still 
hold, that were the actual values of all the positions and 
momenta ineluded, the present would be uniquely deter- 
mined. Statistical uncertainties arise only because we 
choose to ignore the values of certain quantities, the exist- 
ence of which we recognize. As a result the changes to 
be expected are at all times subject to statistical pre- 
diction only. 
- Contrast with this the behavior of an ensemble which 
ineludes a large number of oscillators the startings and 
stoppings of which are caused by disturbances which are 
extremely small as compared with the oscillations. A 
watch with some dust in its works would be started or 
stopped by a very small displacement of a dust particle. 
Once started or stopped its behavior would appear to be 
independent of the exact position of the particle. Sup- 
pose now we observe a large rackful of such watches 
under such quiet conditions that no dust particles move 
sufficiently to cause any watch to undergo a transition 
from one state of oscillation to another. They all appear 
to function as Newtonian systems in which ail motions 
are accounted for and the present is completely deter- 
mined by the past. 

Now !et the rack be loaded on a truck and driven over 
a moderately rough road so that the dust particles are 
agitated. The various watches will then be found to 
start and stop in an erratie fashion. The system is still 
Newtonian, however, and if we choose to ignore the posi- 
tions and momenta of the various parts of the truck and 
of the dust particles, it should still be possible in theory 
to formulate a Gibbsian statistical treatment of the be- 
havior of the recognized coordinates and momenta— 
namely, those of the watches. 

Comparing this situation with that of the Brownian 
noise, we find an important difference. In the latter case 


the quantities, the values of which are ignored, produce 
an appreciable change in the time function of the signal 
at all times. In the ease of the watches, however, their 
behavior is essentially independent of the motions of the 
dust particles except at widely spaced intervals of ex- 
tremely short length when the transitions oceur. This 
suggests that it should be possible to construct a statis- 
tical treatment of the behavior of the watches in which 
we not only ignore the values of the positions and mo- 
menta of the dust particles but also ignore their existence 
during those periods when they do not influence the 
watches appreciably. The result is a system in which 
each watch conforms to Newtonian laws between transi- 
tions and the times of transitions are indeterminate ex- 
cept that as a whole they conform to some statistical 
law. In setting up this system we have, for the time 
functions of each dust particle, broken what Wiener calls 
its ‘‘determinate thread of development in time.’’ The 
present of the system is no longer determined by its past, 
and the new statistical description does not conform to 
the basie requirements of Gibbs. 

We are thus led to the conclusion tha: in Newtonian 
systems which involve transitions of oscillators between 
oscillating and nonoscillating states, it may be more con- 
venient to describe certain features of the system’s be- 
havior statistically in terms of a system which is not of 
the Gibbsian type than of one that is. It follows from 
this that the mere fact that a system involving such tran- 
sitions can be conveniently described in terms of non- 
Gibbsian statistics does not constitute evidence that the 
system is not Newtonian. 

So far we have assumed that the required disturbances 
are all very small. What happens when some or all of the 
oscillators are relatively stable, in the sense that they 
require a considerable disturbance to produce a transi- 
tion? It might appear at first sight that if these are to 
be affected at all, the disturbance must be so large that 
it cannot be neglected between transitions. This is not 
the case, however, if the disturbance is of a random 
nature. Its average value may then be small enough to 
be neglected between transitions, and yet it will on ocea- 
sion take on values great enough to start any particular 
oscillator. The probability of such a transition will of 
course decrease very rapidly as the required disturbance 
increases. It may still be possible, therefore, to ignore 
the random disturbances except as they affect the tran- 
sitions. 

Before taking up the parallel between this situation 
and that which exists in wave mechanics, attention should 
be called to a type of Newtonian oscillator (1, 2) which 
has received relatively little consideration, but which is 
suggestive of the transitions of atomic theory. A system 
involving a nonlinear stiffness or inertia may ‘‘go into 
permanent oscillation,’’ in which energy from an alter- 
nating source is converted into oscillations at two lower 
frequencies which are connected to that of the source by 
the usual quantum relations. For a nonlinear stiffness, 
the energy divides in the ratio of the frequencies. If we 
think of an excited state of an atom as the source, and 
the ground state and emitted radiation as the two oscilla- 
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tions which appear when the system goes into oscillation, 
the parallel is evident. Here, as for the familiar oscil- 
lator, a threshold condition exists, >nd once it is satisfied 
the starting of the new oscillations, and their phases, are 
dependent on some disturbance, however small. 

If, then, it were found possible to describe atomic tran- 
sitions as the initiations of oscillations of this type in a 
Newtonian system, the associated disturbances might pro- 
duce significant effects only at the transitions. Their 
effect could then be adequately taken into account by as- 
signing probabilities to the transitions and treating the 
system as non-Newtonian. (This of course leaves open 
the question as to whether the behavior of the system be- 
tween transitions can be described in Newtonian terms.) 

Recently, however, it has been found desirable to as- 
sume the existence of a randomly fluctuating electromag- 
netic field in free space, of such magnitude as to produce 
a small but not negligible effect on the behavior of the 
elementary particles. Such a field would be precisely 
what was assumed in the previous paragraph, and should 
provide a mechanism for controlling the apparently ran- 
dom transitions. 

We arrive then at the conclusion that the fact that it 
has been found convenient to describe atomie phenomena 
in terms of a non-Newtonian system characterized by 
certain probabilities of transitions does not in itself con- 
stitute evidence that the system in its detailed behavior 
does not conform to Newtonian laws. 
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An Analysis of Multiple Counter Technique 
for the Measurement of Radioactive Sources 
Independent of Geometry 


Saul Hertz, Glenn E. Whitham, Allan MacLeod, 
Louis Hanopol, and Arthur Miller’ 


Atomic Instrument Company, Boston, M husetts 


This discussion is concerned with the mathematics of a 
system of multiple Geiger-Miiller counters for the meas- 
urement of radiations from a point source within the area 
bounded by the counters. Graphs are presented from 
which an area giving any desired accuracy of measure- 
ment can be determined. 

Similar multiple counter techniques (1, 2) have been 
used by others over the past several years and offer con- 
siderable promise for precise physical, medical, and bio- 
logical measurement. 

A sketch of the apparatus is given in Fig. 1. 

For the purpose of analysis the following assumptions 
are made regarding the geometry, source, and counters. 

1The authors wish to acknowledge the counsel, during dis- 
cussions, of Dr. A. K. Solomon, Biophysics Laboratory, Har- 
vard Medical School. They also wish to acknowledge the 
work of P. J. Edwards, who performed the computations. 
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Sketch of multicounter and lead shield. 


Fic. 1. 


1. The radiation is emitted uniformly in all directions 
about the source. There is no absorption in the medium 
between the souree and counters; or the absorption is 
uniform in all directions. 

2. The efficiency of the counter is proportional to the 
solid angle subtended at the source by the Geiger counter 
cathode, and the solid angle is inversely proportional to 
R?, where F is the distance from the source to the center 
of the counter cathode. 

3. The efficiency of the counter is independent of angle 
o between the normal to the counter cathode and the line 
from the source to the center of the cathode. 

4, All counters have identical counting characteristics 
(plateau and efficiency). 

5. The source is a point. 

6. The region of interest is limited to the plane con- 
taining the centers of the four counters. 

Under these assumptions the analysis is reduced to eval- 
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uating the sum of 1/R* factors over all four counters 
for a source position within the circle passing through the 
four counters. This yields the following expression for 
the counting efficiency ¢*: 


+1) (#41) 
= 1)? 4 4a sin® (20) (1) 


where 
uw Distance of source from center of counter circle 

Radius of counter circle 


and K=a constant of proportionality containing such 
factors as the solid angle subtended at the center by the 
counters, and the energies of the gamma radiation emitted 
by the isotopes being measured. By considering the rela- 
tive efficiency ¢ (compared to the efficiency ¢ at the 
center of the counter circle), the constant K can be elimi- 
nated and the following expression results: 
(a? +1) (a*+1) 
= + 4a" sin? (28) (2) 
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Fic. 3. versus (theoretical); and same as of 
Figs. 2 and 4. 
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Solution of equation (2) for x as a function of @ at 
constant values of ¢ yields the curves shown in Fig. 2. 
For ¢=1.05, ie., for an efficiency 5% greater than the 
efficiency at the center of the counter circle, the curve is 
approximately a circle of radius very nearly one-fifth 
the radius of the counter circle (x=0.2). Curves for 
higher efficiency are also given and are seen to lie out- 
side the curve for ¢=1.05. Thus, within this latter curve 
the efficiency is nowhere greater than 5% higher than the 
efficiency at the center. 

In Fig. 3 are shown curves of ¢ as a function of & at 
two values of @ (0° and 45°). The curve of 6=0° (di- 
rectly at one of the counters) is seen to rise much more 
rapidly than the curve for @=45° (halfway between two 
counters). 

In Fig. 4 are shown curves of ¢ as a function of 6 for 
several values of x. These curves quite describe the ap- 
paratus as defined or limited by the assumptions made 
above. 

With regard to the variations of ¢, it is of value to note 
that these are all positive and that the variation over a 


Fic. 4.  e versus @ (theoretical) ; e=relative efficiency 
compared to efficiency at center. 


distributed source is therefore generally less than that in- 
dicated by the smallest curve of Fig. 2 or Fig. 4 that 
fully contains the source. 

Also, one should note that assumption 3 listed above is 
probably not fully justified when accurate measurements 
are being made. Consideration of the variation of ¢ with 
a, for the type of counters and shielding used, indicates 
that considerably smaller variations of ¢ may be expected 
than those indicated by the above analysis. 

For the accuracy desired (better than 5%) it is also es- 
sential to make corrections for the counting losses in- 
curred by the ‘‘dead time’’ of the Geiger counters when 
the counting rates are greater than a few thousand per 
minute. Note, however, that these losses are smaller by 
a factor of 4 at any given counting rate because of the 
use of four Geiger counters. 

An apparatus described by the analysis above was as- 
sembled, an da series of measurements were made to de- 
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termine its usefulness. A radium source was used and 
the counting rate, ie., the efficiency in arbitrary units, 
was measured at the center of the counter circle and at 
several values of @ for each of two values of x The re- 
sults are shown plotted in Fig. 5, with arbitrary units for 
the ¢ scale. The bold circle drawn in indicates the value 
of ¢, at the center of the counte circle, and it is seen that 
no value of ¢ differs from this center value by as much 
as 5%, indicating the validity of the analysis. Also, the 
average value of ¢ over all the measurements taken at 
the greatest value of x (0.2) is less than 2% greater than 
the center value, and the average value of ¢ over the 
smaller value of ~ (0.1) is practically the same as the 
center value, i.e., within the probable statistical error of 
the measurements. These averages are more significantly 
related to the measurements of distributed sources than 
are the single measurements made at particular values of 
6. That these averages are appreciably smaller than the 
5% that might have been expected is probably due to 
the variation of ¢ with g. This, by assumption 3 above, 
is assumed to be insignificant. At large values of z 
this variation is further increased by the thick lead shield 
whose slit exposes the counter to the source in a variable 
manner as & varies. 

The probable statistical error of the measurements is 
considerably smaller than the observed variations. The 
asymmetry observed in Fig. 5 is almost certainly owing to 
the fact that one of the counters in this run of measure- 
ments does not have the same characteristic as the other 
three and therefore is counting at a higher rate. Fig. 
6 shows the summary of a statistical analysis of the data, 
and it ean be seen that the distribution of the statistical 
deviations of the measurements is in reasonable agreement 
with a normal error curve, as taken from the Handbook 
of Chemistry and Physics (30th Edition, pages 203-208). 

It is expected that with this apparatus measurements 
of radiation dosage can be made to an accuracy approach- 
ing a few percent, subject to variations of absorption that 
may occur from one (human) sample to the next. We 
are attempting to determine the uncertainty to be ex- 


pected from the greater absorption presented by the pa- 
tient’s neck to the counters behind the neck. Since the 
body is mostly matter of low atomic number, we expect 
the absorption will be low and very probably negligible 
for clinical purposes. We are also investigating the mag- 
nitude of the variation of ¢ with height of source above 
or below the plane of the four counters. 

In a subsequent communication we plan to report upon 
this latter aspect and upon the clinical appraisals of the 
apparatus herein described. 
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Isolation of a Steroid Hormone from the 
Adrenal-Vein Blood of Dogs* 


Don H. Nelson, Hans Reich, and Leo T. Samuels 


Department of Biochemistry, College of Medicine, 
University of Utah, Salt Lake City 


Lipid soluble material which protects adrenalectomized 
animals against cold has been demonstrated by Vogt (4) 
in blood obtained by cannulation of the adrenal vein of 
dogs. From the same source Paschkis et al. (3) have also 
found material causing liver glycogen deposition. As is 
well known, various active steroids have been isolated 
from adrenal tissue (4). According to the recent work 
of Haines et al. (1), the most abundant of these in fresh 
adrenal tissue is 17-hydroxycorticosterone (Kendall’s 
compound F). The actual compound or compounds ex- 
ereted by the adrenal cortex when stimulated by the pitui- 
tary adrenocorticotropic hormone have not, however, been 
identified. The development of a quantitative technique 
for estimation of cortical steroids in adrenal-vein blood 
(6) enabled us to isolate a steroid from this source. 

The left adrenal vein of heparinized dogs, anesthetized 
with nembutal, was cannulated. The dogs were then in- 
jected with Armour’s ACTH? and blood was collected at 
intervals for 2-4 hr. In some cases a second injection of 
ACTH was then given and the collection of blood ¢on- 
tinued as before. 

The blood was diluted with an equal volume of water 
and extracted four times with an equal volume of ethyl 
ether or chloroform. These extracts were evaporated to 
dryness, taken up in 70% ethanol, and extracted three 
times with hexane. The ethanol fraction was dried, dis- 
solved in chloroform, and chromatographed on a mag- 
nesium silicate-celite column, using progressively increas- 
ing concentrations of ethanol in chloroform. A small 

1This study was supported by grants from the National 
Cancer Institute, U. S. Public Health Service ; the American 
Cancer Society ; and Ciba Pharmaceutical Products, Inc. 


2The ACTH was supplied through the courtesy of Dr. 
Edwin E. Hays and Dr. F. R. Mote of Armour and Company. 
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amount of material having an absorption band at 240 mp 
wavelength was found in some 2% ethanol fractions. 
This absorption band is characteristic of steroids con- 
taining the g-B unsaturated ketone structure. Definitely 
separated from this was a much larger amount of material 
giving this absorption which appeared in the late 4% and 
early 6% ethanol fractions. On oxidation with periodic 
acid this material yielded formaldehyde (2). 

The last two fractions mentioned were accumulated 
from several dogs. The crude material was acetylated 
and sublimed in high vacuum at 180° C. Most of the 
material sublimed. The sublimate was chromatographed 
on aluminum oxide. Material giving the 240 mu absorp- 
tion appeared in the benzene-ether fractions. On erystal- 
lization from ether pentane, the mp of the compound was 
212°-320° C (corrected). A sample of compound F ace- 
tate obtained through the courtesy of Dr. Harold Mason 
of the Mayo Clinie gave 214°-220.5° C mp (corrected). A 
mixture of the two compounds gave the same value, 214°- 
220° C. On the other hand, a mixture of the unknown 
with a known sample of cortisone acetate (mp 227°-236° 
C) gave a signifivant depression (mp 197°-209° C). 

Chloroform solutions of both the unknown acetate and 
the sample from Dr. Mason gave infrared spectra indicat- 
ing an o-B unsaturated ketone, a keto group on carbons 
11 and/or 20, an aleohol group, and an acetoxy group. 
The absorption of chloroform in the fingerprint region 
was so great, however, that positive identification from 
this region could not be made. The compound was too 
insoluble in carbon disulfide to give a spectrum. At- 
tempts to obtain a satisfactory dry film with the small 
amount of material which remained were unsuccessful 
and must await accumulation of more substance. 

When treated with chromic acid the acetate underwent 
oxidation and a compound was isolated which became 
opaque at 70°-100° C and melted at 220°-229° C€ (cor- 
rected). The small amount of material did not permit 
further purification. A known sample of compound E 
acetate showed opacity in the same range and melted at 
227°-236° C (corrected). 

The solubilities and region of elution from both mag- 
nesium silicate and aluminum hydroxide indicate a highly 
oxygenated polar steroid. The ultraviolet absorption 
spectrum and the formation of formaldehyde on oxida- 
tion with periodie acid place the compound among those 
having an g-8 unsaturated ketonie group in ring A, and 
a ketol side chain similar to the active adrenal steroids. 
The infrared spectrum confirms the presence of these 
groups and indicates at least two aleohol groups, one of 
which was easily acetylated. The mp of the acetate is 
similar to that of 17-hydroxycorticosterone acetate, is not 
depressed when the acetate is mixed with a known sample 
of this compound, and rises on oxidation with chromic 
acid toward that corresponding to cortisone acetate. The 
-ompound isolated from the blood flowing from the 
adrenal veins of dogs, therefore, appears to be 17-hydroxy- 
corticosterone. 

3 Melting points were determined on the Kofler micro hot 


stage and measured from first softening to complete lique- 
faction. 
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The Effect of 2,4-Dichlorophenoxy Acetic 
Acid and Various Other Substances upon the 
Respiration of Blue Lupine Seedling Roots 


Fred R. West, Jr.1 and James H. M. Henderson? 


The G. W. Carver Foundation, Tuskegee Institute, 
Alabama 


The outstanding capacity of 2,4-D, the synthetic plant 
hormone, to control certain phases of plant growth has 
been known for a number of years (8). Concurrent with 
growth and exerting some regulating influence upou ‘t 
is the process of respiration. In this study, the process 
of respiration as affected by a synthetic hormone, 2,4-D, 
is considered from the over-all viewpoint of oxygen 
uptake and carbon dioxide release, as shown in the respi- 
ration of excised seedling roots. 

Materials and methods. Selected seeds of Lupinus an- 
gustifolius L., first treated with a wetting agent (Teel), 
then sterilized in a 0.25% formaldehyde solution, were 
germinated in sterile Petri dishes on moist filter paper 
at a temperature of 22° C. About three days were re- 
quired for germination of roots of desirable size, namely, 
3 em, giving a dry weight of approximately 5 mg. Two 
to three were used per flask, suspended in 0.1 M KH,PQ,. 
The experimental procedure was that of the conventional 
Direct Method of Warburg. 

Experimental results. The effect of 2,4-D upon the res- 
piratory rates of blue lupine. In setting up this ex- 
periment, it was assumed that 2,4-D exerts a specific in- 
hibitory effect upon plant cells. The concentration of 
2,4-D necessary to bring about an inhibition of oxygen 
uptake was determined over a range from 0.05 to 0.00001 
M. A concentration of 0.05 M is inhibitory at both pH 
4.5 and 5.0 (29% and 27% respectively), whereas at 
0.01 m the inhibition is slow and gradual, although obvi- 
ous (20% and 17%). Below 0.001 m (15%) significant 
inhibitory effect was absent. Auxin (IAA) at a con- 
centration of 0.0016 m showed neither an inhibition nor 
an acceleration at pH 5.0. 

The effect of substrates at a concentration of 0.01 M 
upon the respiration of 2,4-D-treated and untreated roots. 
Various compounds and substrates associated with plant 
metabolism were used in an attempt to overcome inhibi- 
tion by 2,4-D (0.05 M) and thus give some clue as to 
wherein the mechanism might be located. These sub- 


1 Present address: St. Augustine’s College, Raleigh, North 
Carolina. 

2 Present address: Kerckhoff Biological Laboratories, Cali- 
fornia Institute of Technology, Pasadena 4. 


‘ 
|| 
fas 
ay 
‘ 


SCIENCE 


May 26, 1950, Vol. 111 


TABLE 1 
COMPARISON OF THE REACTION IN OXYGEN OF ASCORBIC ACID AT 0.001 M in Vitro AND in Vivo 


Oz uptake in mm** during period of : 


Treatment 
10 min 20 min 30 min 40 min 50 min 60 min 
Ascorbic acid: (40 C670). 1(1) 1(0) 1(0)7 29 (28) 35 (6) 38(3) 
(2) Ascorbic acid in Ne (in vitro) 1(1)7 0(-1) 3(3) ? 
(3) Ascorbic acid + roots (in vivo) (a)14(14) 26(12) 387 (11)7 65 (28) 80(15) 92(12) 
(b)19(19) 39(20) 59(20)7 95 (36) 
(4) 2,4-Dt + ascorbic acid (in vitro) 1(1) 2(1) 2(0)7 21(19) 32(11) 38(6) 
(5) 2,4-Dt+ ascorbic acid + roots (in vivo) ......... 5(5) 6(1) 9(3)t 17(8) 21(4) 26(5) 
(7) Ascorbie acid§ + glutathioninet (in vitro) ...... 1(1)7 2(1) 3(1) 
(8) Ascorbie acid§ + glutathione? in Ne (in vitro) ... 0(0)7 1(1) 1(0) 
* Figures in parentheses are the increase of O2 uptake for a 10-min interval. 
+ Substance was added to flask from side arm at the end of this interval. a 


t Substance added at the beginning of the experiment. 


stances included glucose; sucrose; glycine; glycollic,* 
succinic, fumaric, lactic, citric, and pyruvie acids; gluta- 
thione; ascorbie acid; and indoleacetic acid (0.0016 M). 
Essentially only one compound showed any indication of 
overcoming the inhibition of 2,4-D. This was in the case 
of ascorbic acid, where an increase was pronounced. But 
since it is generally believed that ascorbie acid is easily 
oxidized in an oxygen atmosphere, runs with ascorbie acid 
were made in vitro as well as in vivo (i.e., in the presence 
of roots) to determine whether the accelerated uptake was 
due entirely or partly to processes in the root, or to the 
spontaneous reaction of ascorbic acid in oxygen.t Ex- 
periments were carried out with ascorbie acid alone and 
in the presence of 2,4-D or glutathione. (Previous ex- 
periments revealed that glutathione in the presence of 
roots was noninhibitory.) Experiments in vitro and in 
vivo were conducted simultaneously, using similar 1eac- 
tion mixtures. The results may be found in Table 1. 
These data show that when ascorbic acid alone (in 
vitro) is present (after tipping) in an atmosphere of 
pure oxygen, oxidation seemingly takes place completely 
and irreversibly over a period of 20 to 30 min. When 
the same conditions prevail in the presence of roots, a 
somewhat similar response is obtained. However, from 
these two experiments (Table 1, No. 3) one can, upon 
close scrutiny of the data, observe that in the presence 
of roots ascorbic acid either (1) causes a depression in 
the normal respiration, or (2) is itself utilized only 
partly (50%-70%), apparently being inhibited by some 
substance or mechanism in the roots. This statement is 
based on the fact that these normal roots, which respire 


*Glycollic acid apparently gave better response than the 
basic medium (control), but this had no effect in overcoming 
the inhibition of 2,4-D. 

4 According to Weissberger and LuValle (7), auto-oxidation 
of L-ascorbie acid at pH 4.7 to pH 9.2 proceeds at a rapid 
rate even in the absence of the cupric ion. 


§ Ascorbic acid added at end of 10-min interval. 


linearly over a 60-min period, do show a dropping off in 
tate after-addition of ascorbic acid.® 

A second striking fact is noted when one compares the 
effects of (1) 2,4-D on roots alone, (2) 2,4-D in the 
presence of ascorbic acid alone, and (3) 2,4-D in the 
presence of ascorbic acid and roots. The 2,4-D has no 
apparent effect on ascorbic acid alone (No. 4), but in 
the presence of roots and 2,4-D (No. 5) oxidation of 
ascorbic acid is altered. This is more revealing in light 
of the response of roots in the presence of 2,4-D alone 
(No. 6). Assuming noninhibition of the roots by as- 
corbie acid, the indication is that there is only about 25% 
oxidation of ascorbic acid, or about half as much as 
utilized in the presence of roots alone (No. 3). 

In an attempt to relate these phenomena with the sec- 
ond explanation—the partial utilization of ascorbie acid 
—experiments were performed with glutathione (GSH) 
(0.01 m1) and in a nitrogen atmosphere. Both sets of 
experiments produced expected responses and agreed with 
statements from the literature. The effect of a complete 
nitrogen atmosphere (No. 2) is similar to the suppressive 
effect of glutathione on ascorbic acid in an oxygen at- 
mosphere. Therefore, the reaction in vitro of ascorbic 
acid in these experiments is an oxidative one. 


5 For example, case 3a at 30 min (before addition of as- 
corbie acid) shows 37 mm*® O2 uptake. At 60-min normal 
respiration value should be 74. Since ascorbic acid in vitro 
takes up 38 mm* Os, (Table 1, 1 and 4) the two combined 
should equal 112. The value is actually 92. Assuming 7+ 
mm? is due to the normal respiration, then only 18 mm* 
remaining (92-74) can be attributable to ascorbic acid. This, 
out of a potential of 38 mm, is roughly 50% utilization. 
Case b is similar if caleulated for the 50-min period, and 
shows roughly 70% utilization of ascorbic acid. These values 
are not to be taken as absolute, but merely as exemplary to 
the case in point. 

6 Harrow (3) states that the oxidation of ascorbic acid by 
oxygen and ascorbic acid oxidase is prevented by the addition 
of glutathione. Borsook et al. (1) indicate that if glutathione 
is present, it will reverse a portion of the oxidation product 
(dehydro AA) formed from the oxidation of ascorbic acid. 
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Conclusions. The results obtained seem to indicate 
that none of the intermediates or substrates used, with 
the possible exception of ascorbic acid, is concerned with 
an enzyme system assumed to be inhibited by 2,4-D. 
There appears to be abundant evidence (3, p. 400) that 
ascorbie acid is active in a wide variety of tissues, and 
that it is easily oxidized by both an ascorbie acid oxidase 
and by atmospheric oxygen. Ascorbie acid oxidase 
(AAO) also is apparently rather widely distributed in 
nature (3, p. 176). It might be assumed that this oxi- 
dase is present in lupine roots and acts in its normal 
tole (as stated). The optimum pH for the reaction is 
5.6 (5). The reaction is specifie for ascorbie acid and 
oxygen with the formation of water. It might be fur- 
ther assumed that some concentration of giutathione is 
present in the roots also (based on experiment No. 3). 
If now, when 2,4-D is added, there is greater reduction 
in O, uptake, one explanation may he that 2,4-D inhibits 
AAO and thus the oxidation of the greater part of 
ascorbie acid. If there is an established ratio of GSH 
to AAO in the root, that normally controls the oxidation 
of ascorbic acid,’ any inhibition of one would enhance 
the reaction of the other. In this case the inhibition 
would appear to be of the substance normally acceler- 
ating O, uptake, namely AAO. Mitchell et al. (6) have 
demonstrated that p-chlorophenoxyacetic acid preserves 
a relatively high vitamin C content in bean pods when 
applied just before harvesting, in contrast to samples 
not so treated (up to 76% more in treated than in un- 
treated). Fults et al. (2) have reported that Red Me- 
Clure potatoes treated with 2,4-D retain significantly 
more ascorbic acid (and red color) both at harvest and 
after 60 days’ storage than the untreated samples. One 
can assume that oxygen alone will oxidize asecorbie acid 
to a lesser extent than AAO. The remaining O, uptake 
might easily be that mediated by other oxidations and 
respiratory systems present in the roots. 

This explantion may best be described schematically in 
the following stepwise manner: 
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Oz 
1. AA (reduced) ——————> AA (oxidized —————_—> 
in vitro 
(t-AA) (dehydro AA) 
irreversible ‘‘X’’ products 
2. AA (reduced) ———————— no reaction (in vitro) 
GSH 
3. AA (reduced) ——————-—— AA (oxidized) + H.0 
AA oxidase | 
| (— 2H) 
GSH 
(in vivo) (possible assumption—see foot- 
note 7) 
0; 


4. AA (redueed) ——————— no reaction (in vivo) 
AA oxidase 


+ 
2,4-D 

According to experiments on growth with both higher 
plants (4) and microorganisms (8), it was coneluded that 
oxygen was rendered unavailable to the organism by the 
action of 2,4-D. It was further concluded that the 
growth in the presence of 2,4-D was similar to growth of 
anaerobic organisms. This evidence indicates that 2,4-D 
inhibits an oxidase and that the balance of the respiration 
is carried on by some ‘‘extra-2,4-D’’ system not in- 
volving this particular oxidase. It is also believed that 
an oxidase system is similarly involved in the respiratory 
inhibition of blue lupine roots by 2,4-D. 

Further experimentation is necessary to elucidate these 
contentions in relation to the specific oxidase and pos- 
sibly to a dehydrogenase system (or systems) involved.* 
From indirect evidence presented, involving several inter- 
mediates generally related to dehydrogenase stems (malic 
and succinic), one might surmise that the normal scheme 
of Krebs, if indeed it is present at all, is not the one 
involved in the response of blue lupine roots to 2,4-D. 
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Prosodic Patterns and Oral Stress 


W. F. Dearborn, P. W. Johnston, and L. Carmichael, in 
their comments on ‘‘Oral Stress and Meaning in Printed 
Material’’ (Science, 1949, 110, 404) are talking about 
matters in a highly specialized and technical field of 
science of whose existence they seem to be completely 
unaware. The analysis of the cultural behavior known as 
language, and of specific languages, has been going on for 
some time in various places, and there exist in the world 
some dozens at least of persons who devote themselves 
to the science of linguistics—a branch of anthropology. 
These linguists (a technical use of the term, not to be 
confused with the layman’s use of it to mean one who 
speaks many languages—a polyglot) have long proclaimed 
the basic fact that language is ‘‘the noises you make with 
your face,’’ not the marks you make on paper with pen 
and ink. What is called ‘‘written language’’ is only a 
very limited and pale reflection of linguistic behavior. A 
language is understood only as it is spoken and heard; 
reading a printed page necessarily means converting the 
symbols into the sounds they stand for. All existing 
orthographies are rather inadequate. English is espe- 
cially bad in some ways, but all of them are equally de- 
fective in failing to represent to any great degree those 
large and important parts of utterances that the linguist 
analyzes as prosodic patterns—those of stress, juncture, 
and intonation (these are all technical terms, and cover 
what Dearborn et al. probably mean by ‘‘oral stress’’). 

It is therefore not surprising, nor is it any new dis- 
covery, that those persons who cannot recognize the 
prosodic patterns of a printed passage are unable to un- 
derstand it” These patterns are just as much part of the 
language as are the vowels and consonants represented 
by the printed letters. 

The suggestion that ways be found in printing to bring 
out the prosodic patterns is well taken. But it must be 
understood that this cannot be done merely by supplying a 
few italic or boldface characters, nor can it be done by 
those who are completely unaware of what is known about 
linguistic structure and analyses. It is most unfortunate 
that many workers in psychology and related fields are 
not acquainted with the pertinent findings of other social 
sciences, and especially of linguistics, and are therefore 
unable to take advantage of knowledge already systema- 
tized which could help them in setting up their researches 
and in avoiding the performance of activities whose re- 
sults are vitiated by lack of a suitable frame of reference. 

GrorGe L. TRAGER 
School of Language Training, 
Foreign Service Institute, 
Department of State, Washington, D. C. 

The recent communication from Dearborn and others 
on oral stress and meaning in printed matter gives a 
welcome reminder of the close relation between those 
qualities. But I do not believe that there is need of 
indicating oral stress by new typographical devices, for 


Comments and Communications 


countless degrees of emphasis can be conveyed in ordinary 
roman type by means of structure and punctuation. 

Good structure, brought out by intelligent punctuation, 
results in a quality that may be called good cadence. 
Cadence is best put to the proof by reading aloud; prose 
may be said to have good cadence if, when it is read aloud 
at sight, the oral stresses tend to fall automatically on 
the more significant words. Most of those words ought 
to be placed at or near the ends of clauses, sentences, and 
paragraphs, where a large proportion of them will be 
closely followed by punctuation marks. When significant 
words or word groups are so placed, they not only are 
stressed in reading aloud but readily catch the eye, so 
that they seize the attention not only of auditory but of 
visual readers. If the accents are well distributed, at 
intervals that are varied and rarely very short or very 
wide, the cadence will afford pleasure to those who men- 
tally hear what they read; but good cadence is not a 
merely ornamental quality: it helps make printed matter 
understandable for visual and auditory readers alike. 

While cadence depends primarily on arrangement of 
words, it would be hard to perceive in matter that had 
no punctuation, and is best perceived in matter that is 
well punctuated. Punctuation deserves more respect than 
it commonly receives; we are too often told that the less 
we have of it the better—which is no truer of punctuation 
than it is of food—and writers too often expect that it 
will be done for them by somebody else. The writer who 
punctuates for himself will understand the structure of 
his writing better than one who ‘‘lets George do it’’; and 
punctuation, when guided by understanding of a few 
principles rather than by a multitude of rules learned by 
rote, is less difficult and more interesting than is com- 
monly supposed. It assumes a new interest when con- 
sidered in relation to cadence. 

Punctuation and syntax have been the means by which, 
time out of mind, competent writers have been able to 
indicate innumerable shades of emphasis, and that is why 
the use of italics, except under a few special cireum- 
stances, is generally regarded as a confession of weak- 
ness. In laboratory directions and military orders it may 
be justifiable to employ italics more frequently than in 
ordinary reading matter, or even to resort to large and 
small capitals. These, together with conventional type, 
would indicate four degrees of emphasis in addition to 
those producible by structure and punctuation, which 
ought surely to be enough without adding (or substitut- 
ing) the esthetically pleasing devices that Dearborn and 
his colleagues promise to reveal in due time. One cannot 
help fearing that even these will distract attention from 
the meaning rather than bring it out. 

This distracting effect would gradually wear off if the 
scheme were widely accepted; but I do not think it ever 
will be, because it is unnecessary for the reasons I have 
tried to indicate. If it won universal acceptance, it 


would oblige the printers to invest great sums in new 
fonts of type. 


Its probabie effects on our habits of writ- 
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ing and reading seem rather terrifying to the conservative 
mind; if people wishing to express ideas in print became 
accustomed to leaning on these typographical crutches, 
they would not bother to learn how to write, and those 
who looked at nothing but current publications would 
forget how to read. Literary English might then become 
a dead language. 

Frank C. CALKINS 
6431 Western Avenue 
Washington, D. C. 


The Use as Test Material of Inbred Strains of 
Mice Having High Frequencies of 
Audiogenic Seizures 


As a result of Hall’s discovery of a strain of mice which 
showed a high and predictable frequency of audiogenic 
seizures, the idea has been advanced by several workers 
that these animals may be used as convenient test ma- 
terial for analyzing the results of a large number of 
psychological, pharmacological, hormonal, and nutritional 
factors which may affect the nervous system. 

At a recent informal conference of workers on audio- 
genic seizures at the Jackson Laboratory it was suggested 
that it would be desirable to summarize the basic infor- 
mation necessary for new workers in the field, st that re- 
sults comparable to those of other workers may be ob- 
tained, and so that ineffective techniques may be avoided. 
It was also agreed that the Division of Behavior Studies 
at the Jackson Laboratory would, for the present, act 
as a center for exchange of information between workers, 
with the cooperation of C. S. Hall of Western Reserve 
University, and Benson Ginsburg of the University of 
Chieago. 

Three essential factors concerning seizures in mice 
need to be kept in mind: 

1. The bell-tub technique of Hall appears to be ade- 
quate to elicit the phenomenon. A 23-in. doorbell run by 
two or three No. 6 dry cells or a bell transformer, hung 
over the edge of an ordinary 14-gal. galvanized wash- 


tub is rung for 2 min. If seizures occur, they usually 
appear in less than 60 see. It has been conventional to 
record at least the following variable aspects of behavior: 
a) preconvulsive behavior, b) latency of convulsion, ¢) 
type of convulsion, d) survival or nonsurvival. 

2. It has been conventional to test animals at 30 days 
of age (which appears to be close to the time of maximum 
frequency in the dba? strains), and to repeat tests on 
survivors daily thereafter for a total of four or five tests. 
In the dba strains the phenomenon disappears almost en- 
tirely after 45 days of age. 

3. Subline differences appear to be extremely im- 
portant. Care should be taken that the animals used 
come from an inbred stock, tracing back through a single 
line of brother-sister mating as pedigreed by known work- 
ers. At the present time the following strains are 
known to produce high frequencies: Dilute Brown sub- 
line 1 (dba!) (Little, Murray, Fekete, Hall), and Dilute 
Brown subline 2 (dba) (Little, Woolley, Vicari). The 
C57 Black strains, subline 6 (Little, Fekete, Hall), and 
subline 10 (Little, Russell, Scott), are known to give very 
low frequencies of seizures. All these strains are carried 
at the Jackson Laboratory at the present time and can 
be made available to workers at other institutions. 

A bibliography of papers and abstracts on this subject 
which are now in print follows: 

1. GryssureG, B. and Hutu, E. Genetics, 1947, 32, 87. 
2. GinsBurG, B. and Hovpa, R. B. Anat. Reec., 1947, 
99, 621. 


3. C.8. J. Hered., 1947, 38, 3. 

4. Vicari, E. M. Anat. Rec., 1947, 97, 407. 

5. Genetics, 1948, 33, 128. 

6. ———. Genetics, 1948, 33, 632. 

(e Anat. Rec., 1949, 103, 594. 

8. Wirt, G. and Hatt, C. S. Amer. Psychol., 1947, 2, 
324. 

9. J. comp. physiol. Psychol., 1949, 42, 58. 


J. P. Scorr 
Roscoe B. Jackson Memorial Laboratory, 
Bar Harbor, Maine 


Scientific Book Register 


Die technischen Grundlagen der Kinematischen Zellfor- 
schung. Willi Kuhl. West Berlin, Germany: Springer- 
Verlag, 1949. 185 pp. DM 26. 

The Establishment of Vegetation on Industrial Waste Land. 
R. O. Whyte and J. W. B. Sisam. Aberystwyth, Wales: 
Commonwealth Agricultural Bureaux; Oxford, Eng- 
land: Commonwealth Forestry Bureau, 1949. 78 pp. 
10s. net. 

Plane Trigonometry. John J. Corliss and Winifred V. 
Berglund. Boston, Mass.: Houghton Mifflin, 1950. 388 
pp. $3.00. 

Electronic Mechanisms of Organic Reactions. Allan R. 
Day. New York: American Book Company, 1950. 314 


pp. $3.50. 


The Butterflies of Southern Africa: Papilionidae and 
Pieridae, Part I. G. van Son. Pretoria, South Africa: 
Transvaal Museum, 1949. 237 pp. and 41 plates. 

Plane and Spherical Trigonometry. 3rd ed. H. L. Rietz, 
J. F. Reilly and Roseoe Woods. New York: Macmillan, 
1950. 205 pp. $3.00 with tables; $2.75 without tables. 

The Future in Medicine: The March of Medicine, 1949. 
New York Academy of Medicine Lectures to the Laity, 
No. XIV. New York: Columbia Univ. Press, 1950. 
160 pp. $2.50. 

Physical Constants. 5th ed. W. H. J. Childs. London: 
Methuen and Company; New York: John Wiley, 1949. 
77 pp. $1.25. 

Proctology in General Practice. J. Peerman Nesselrod. 
Philadelphia-London: W. B. Saunders, 1950. 276 pp. 
$6.00. 
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News and Notes 


ONR Conference on Physics and Chemistry 
at High Temperatures 


Joseph H. Lawser 


Research Institute of Temple University 
Philadelphia 


A conference on physics and chemistry at high tem- 
peratures was held at the Research Institute of Temple 
University in Philadelphia on April 25. Sponsored by 
the Office of Naval Research, Department of the Navy, 
the conference was arranged to bring together those en- 
gaged in high temperature research under ONR and re- 
lated contracts. It was attended by 80 invited guests 
and participants representing government agencies, uni- 
versities, and industrial concerns interested in high tem- 
perature research. The technical program included 
papers on the production and measurement of high tem- 
peratures and the reactions of gases, metals, and ceramics 
under these extreme conditions. 

The operation of a solar furnace was described by Wil- 
liam M. Conn of Rockhurst College, Kansas City, Mis- 
souri. Radiant energy from the sun is concentrated in 
this furnace by a parabolic mirror in a sample placed 
near the focal area of the mirror. This method is lim- 
ited to a small heating area but it produces rapid, con- 
trolled heating without electrical interference. When 
the sample is enclosed in a suitable quartz container ex- 
periments may be carried out in various types of atmos- 
phere and under pressure limited only by the breaking 
point of the quartz. Dr. Conn has reached temperatures 
of 3000° C in this type of furnace equipped with an 
aluminum mirror 120 in. in diam and 34 in. in focal 
length. 

The production of high temperatures by the combus- 
tion of metals was reported by Aristid V. Grosse, of the 
Research Institute of Temple University. The tempera- 
ture is obtained by burning metals with oxygen under 
either atmospheric conditions or pressures up to 300 psi. 
When metals that have a high exothermic heat of reac- 
tion and simultaneously form highly refractory oxides 
are used, the heat liberated is concentrated close to the 
reaction zone to produce the high temperature. Alumi- 
num, calcium, magnesium, titanium, and zirconium have 
been burned successfully under atmospheric conditions. 
The aluminum reaction produces the highest temperature, 
which has been observed to be in the neighborhood of 
2800° C. Theoretically, it should be possible to obtain 
a temperature of 6500° C by burning zirconium in oxygen 
at 100 atmospheres. 

The first public demonstration of the method was made 
following presentation of this paper, when aluminum 


was burned with oxygen under atmospheric conditions. 
A special alumina furnace was charged with aluminum 
dust and shavings, which were easily ignited with a 
lighted cigarette. Aluminum rods were fed into the 
furnace to maintain the temperature. The interesting 
phenomenon of the ‘‘skating sun’’ was observed in the 
furnace. The skating sun is a brilliant body of boiling 
aluminum, of a flat and round shape, burning in oxygen 
and skating on the surface of molten alumina. 

Oxidation studies on ‘‘cermets’’ at high temperatures 
were reported by W. B. Crandall, of Alfred University. 
Cermets are mixtures of refractory oxides and metals in 
which the metal component is added for strength and the 
ceramic component is used for its refractory properties. 
The systems studied included binary mixtures of CO, Ni, 
Fe, Al, and Be with Al,O,BeO, MgO, ZnO.. Dr. Crandall 
suggested that the oxidation behavior may be explained 
by considering the rate at which oxygen diffuses into the 
physical system and by the rate at which oxygen is re- 
moved from the pores by oxidation of the metal. It was 
indicated that there may be applications for these ma- 
terials in high temperature-high stress work if the oxida- 
tion rates of the metal components can be controlled. 

Tantalum silicides were offered as promising new 
ceramic materials by Leo Brewer, of the Radiation Lab- 
oratory of the University of California, who reported 
the investigation of a number of borides, carbides, sili- 
cides, and sulfides. Cesium and thorium sulfides, tanta- 
lum, titanium, and zirconium carbides, and cesium and 
tantalum borides were reported as being resistant to 
electropositive metals at temperatures above 2000° C. 

Dr. Brewer also reported on the constitution of the 
saturated vapor over a number of oxides at high tempera- 
tures. He has found that many refractory oxides vapor- 
ize by decomposition to the elements. Thus in the case 
of MgO, CaO, ZnO, CdO, HiO, FeO, MnO, and probably 
most of the alkali oxides except Li,O, the agreement be- 
tween observed and calculated volatilities indicated that 
the undecomposed diatomic molecules are not important 
in the vapor. 

Three papers were presented covering work being done 
at the Cryogenic Laboratory, Ohio State University. 
Herrick L. Johnston discussed the high temperature prop- 
erties of tantalum and described a drop calorimeter, a 
high temperature x-ray camera, and vapor pressure cells 
that employ either the Zangmuir or the Knudsen method. 
Using this equipment, data have been obtained up to about 
2200° C. Ina second paper, Dr. Johnston described an 


apparatus similar in design to a precision vacuum ealo-° 
rimeter, which was developed to measure gaseous pres- 
sure-volume-temperature data at low temperatures. Using 
this apparatus, gaseous data of state for hydrogen have 
been obtained. 


Approximately 30 PV isotherms have 
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been determined for hydrogen at temperatures between 
20° and 350° K for pressures up to 200 atmospheres and 
the results have been used to calculate the second and 
third virial coefficients. 

In the third paper, Rudolph Speiser discussed the role 
of surface adsorption in physical metallurgy at high tem- 
peratures. Dr. Speiser reported that by the application 
of surface thermodynamics it is possible to predict the 
circumstances under which the solute in a binary alloy is 
concentrated or deflected in the grain boundary. 

The existing experimental and theoretical data on the 
specific heats of gases at temperatures above 1000° C 
were reviewed by W. S. Benedict, of the National Bureau 
of Standards. He discussed the precision of experi- 
mental results and the limitations of theoretical specific 
heats connected with dissociation and relaxation phe- 
nomena. 

A review of the measurements of flame temperatures 
was presented by H. P. Broida, of the National Bureau 
of Standards. It included the problems which have been 
and will be encountered in these measurements and con- 


jecture on the direction of future research in this field. 

The measurement of temperatures up to 2000° C by a 
method termed noise thermometry was described by A. 
W. Lawson, of the University of Chicago. Employing 
the principle that the root mean square of the radiofre- 
quency generated by thermal agitation in resistors varies 
with the temperature, the method compares noise from a 
known cold source with that from the unknown hot souree 
through a null cireuit with an aecuracy of 0.1 percent. 
Experiments indicate that noise thermometry should be 
capable of competing with other laboratory absolute tem- 
perature scales at high temperatures and pressures. 

The conference was opened by an address of welcome 
by Robert L. Johnson, president of Temple University, 
and an introduction by Alan T. Waterman, chief scientist 
of the Office of Naval Research. Aristid V. Grosse, presi- 
dent of the Research Institute, presided at the morning 
session and A. Michels, of Van der Waals Laboratory, 
presided at the afternoon session. The leadership of Dr. 
Michels produced many interesting discussions which 
lasted into the early evening. 


Conference on Interaction of Steroids 
and Enzymes 


Charles D. Kochakian 


School of Medicine and Dentistry 
University of Rochester 


A conference on interaction of steroids and enzymes 
was held March 8-10 under the sponsorship of the re- 
cently organized Ciba Foundation at its center in Lon- 
don, England. This conference is one of a series to be 
sponsored by the foundation in carrying out one phase 
of its program for ‘‘The Promotion of International 
Cooperation in Medical and Chemical Research.’’ 

In accordance with the informal purpose of these con- 
ferences, the attendance was limited to about 15 guests, 
of whom there were from the U. S., three from Scotland, 
and the remainder from England. Several guests from 
other countries were unable to attend. S. J. Folley, of 
the Institute of Dairy Research, University of Reading, 
England, served as chairman. 

The first day of the conference was devoted to enzyme 
studies with respect to the reproductive functions. W. 
H. Fishman and G. T. Mills discussed the measurements, 
nature, and properties of glucuronidase. I. D. E. Storey 
reported that mouse tissues apparently have a different 
mechanism from those of the guinea pig for the synthesis 
of glucuronides and indicate a possible participation of 
earbon dioxide. Curnow and Dodds reported that only 


small amounts of injected synthetic estrogens or their 
glucuronide appear in the urine as glucoronide. Fur- 
thermore, differences among species were noted. W. H. 
Fishman reported some correlations of degree of glu- 
curonidase activity with the amount of estrogen preseut 
in the organism. 

R. K. Meyer correlated changes in corpora lutea activ- 
ity under various normal and induced endocrine states 
with changes in alkaline and acid phosphatases, succinoxi- 
dase and malice dehydrogenase. 

The second day of the conference was devoted to the 
relationship of enzymes to metabolic processes induced 
by hormones. C. D. Kochakian discussed the influence 
of androgens, estrogens, corticoids, growth hormone, al- 
loxan and phlorizin diabetes, and diet on the arginase 
and alkaline and acid phosphatases of the liver, kidney, 
and intestine of various laboratory animals in relation to 
their effects on protein metabolism. A. L. Greenbaum 
described ehanges in arginase and alkaline phosphatase 
activity in the liver and mammary gland during various 
phases of lactation in normal and adrenalectomized rats. 

W. H. Fishman, as a result of his studies and others’, 
concluded that 8-glucuronidase is concerned with some 
specific process in growth which is often related to estro- 
gen action. R. K. Meyer pointed out that the growth 
induced in the rodent uterus is accompanied by an in- 
crease in glucuronidase. 

Elson was unable to relate the growth-inhibiting action 
of cancer-producing substances to hormonal regulation of 
protein and carbohydrate metabolism. 
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Raymond L. Zwemer, executive 
secretary of the National Academy 
of Sciences and of the National Re- 
search Council, has been appointed 
chief of the Science Division and 
consultant in biology of the Library 
of Congress. Dr. Zwemer will take 
over his duties as division chief July 
1, and will serve as biology consult- 
ant beginning June 1. 


Howard J. Shaughnessy, chief of 
the Division of Laboratories, Illinois 
Department of Public Health, has 
been appointed professor and head 
of the newly created Department of 
Public Health at the University of 
Illinois College of Medicine. Dr. 
Shaughnessy will divide his time be- 
tween the university and the Depart- 
ment of Public Health, where he 
will continue to serve as director of 
laboratories. 


Eugene B. Ferris, Jr., associate 
professor of medicine at the Univer- 
sity of Cincinnati College of Medi- 
cine, has been elected president of 
the American Society for Clinical 
Investigation. Dr. Ferris is also edi- 
tor of the society’s Journal of Clini- 
cal Investigation. 


William A. Mussen, of the U. S. 
Naval Ordnance Laboratory, has 
been appointed supervisor of the 
Electronics Laboratory at Southwest 
Research Institute, San Antonio, 
Texas. 


William F. Harrigan succeeds the 
late Leo Winter as chairman of the 
Department of Oral Surgery at New 
York University’s College of Dentis- 
try. Dr. Harrigan is associate oral 
surgeon at Bellevue Hospital. 


Visitors to U. S. 


Gunnar Nilsson-Leissner, of 
Stockholm, newly appointed seed con- 
sultant of United Nations Food and 
Agriculture Organization, will arrive 
in Washington, D. C. this fall to 
coordinate seed supplies for all coun- 
tries. 


Thirteen physicists from abroad 
will participate in the Conference on 
Ionospheric Physics, to be held at 
Pennsylvania State College July 24- 
27 (see Science, March 17, p. 293). 
‘They are: §. K. Mitra, University 
College of Science and Technology, 


Caleutta, India; L. Harang, Nor- 
wegian Defense Research Establish- 
ment, Kjeller, Norway; §. Chap- 
man, Oxford University, Oxford, 
England; L. G. H. Huxley, Adelaide 
University, Adelaide, South Aus- 
tralia; J. Sayers, The University, 
Birmingham, England; W. Die- 
minger, Institiit fur Ionospharen- 
forschung, Lindau, Germany; D. F. 
Martyn, Australian Council for Sci- 
entific and Industrial Research, Can- 
berra, Australia; K. Weekes, Cam- 
bridge University, Cambridge; Peter 
M. Millman, Dominion Observatory, 
Ottawa, Canada; D. R. Bates, Uni- 
versity College, London; M. Nicolet, 
Department of Radiation, Royal 
Meteorological Institute of Belgium, 
Ucele; R. v. d. R. Woolley, Com- 
monwealth Observatory, Canberra, 
Australia; and W. R. Piggott, di- 
rectorate of radio research, Depart- 
ment of Scientific and Industrial Re- 
search, Slough, England. 


F. A. S. Gwatkin, chairman of the 
Proprietary Association of Great 
Britain, is one of the speakers at the 
annual meeting of the Proprietary 
Association of America, being held 
this week at White Sulphur Springs, 
West Virginia. 


Suzanne Leclercq, director of 
paleobotany at the University of 
Liége, arrived in New York City 
April 11 for a ten-week study of 
Devonian and Carboniferous fossil 
collections at U. S. universities, in- 
eluding Harvard, Cornell, Michigan, 
Chicago, Illinois, and Washington 
University at St. Louis. 


Visiting lecturers at the Massachu- 
setts Institute of Technology during 
the summer will include P, Scherrer, 
of the Eidgenoissische Technische 
Hochschule, Zurich, who will lecture 
on ‘‘ Experimental Atomic Physics,’’ 
and E. Amaldi, of the University of 
Rome, whose subject will be ‘‘Nu- 
clear Physies.’’ 


Grants and Awards 


The Daniel and Florence Gug- 
genheim Jet Propulsion Center at 
the California Institute of Tech- 
nology has granted six fellowships 
for 1950-51—twice the number 
granted last year. Recipients were 
Thomas C. Adamson, Jr., LeGrange, 


Illinois; Eldon L. Knuth, Luana, 
Iowa; Robert V. Meghreblian, Los 
Angeles; Joseph E. Padgett, Jr., 
Baltimore, Maryland; David E. 
Shonerd, Pasadena, California; and 
Edward E. Zukoski, Birmingham, 
Alabama. Mr. Meghreblian, a native 
of Cairo, Egypt, received the grant 
for the second time. 


The Life Insurance Medical Re- 
search Fund has approved awards 
totaling $670,000 to medical schools 
and other research centers during 
1950 for the study of heart disease 
and the training of research scien- 
tists. Recipients of the Lasker 
Award from the American Public 
Health Association last year for its 
contributions to the advancement of 
medical science and public health, the 
Life Insurance Medical Research 
Fund is now being supported by 147 
life insurance companies of the U. S. 
and Canada. Fifty-one research pro- 
grams will be supported by grants 
of $548,000 to 36 institutions. An 
additional $122,000 will go to 34 re- 
search fellows to help fill the de- 
ficiency in trained research workers. 
The largest grant, $21,000, went to 
Johns Hopkins University School of 
Medicine for research by E. K. Mar- 
shall, Jr., on the pharmacology of 
cinchoninic acid derivatives. 


The Theodore William Richards 
Medal was presented on May 11 to 
John Gamble Kirkwood, of the Cali- 
fornia Institute of Technology, at a 
meeting of the Northeastern Section 
of the American Chemical Society. 
Professor Kirkwood was cited for his 
contributions to the development of 
statistical mechanics. 


The Elisha Mitchell Scientific So- 
ciety has awarded the William 
Chambers Coker prize for 1950 to 
Shantilal A. Vora for his thesis, 
‘¢Bounds for the Distribution of Chi- 
Square’’ in the Department of 
Mathematical Statistics, University 
of North Carolina. The $50 prize, 
established two years ago, is awarded 
annually for a doctoral thesis in 
science. 


Frederick D. Rossini, chief of the 
Thermochemistry and Hydrocarbons 
Section of the National Bureau of 
Standards, has been named to re- 
ceive the Department of Com- 
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merce Exceptional Service Award 
for his contribution to the field of 
hydrocarbon research. 


Henry C. Harris, agronomist, Flor- 
ida Agricultural Experiment Station, 
Gainesville, Florida, has been 
awarded the first Oak Ridge Re- 
search Fellowship, and will do a 
year’s research at the Oak Ridge 
Laboratory using radioactive iso- 
topes. 


The Psychophysiology Branch, 
Human Resources Division, Office 
of Naval Research announces that 
the following contracts have recently 
been made: L. L. Sloan at the Wil- 
mer Ophthalmological Institute, 
Johns Hopkins University, will in- 
vestigate visual depth perception; 
and at Brown University Carl Pfaff- 
mann will do research in the psycho- 
physiological factors in taste sensi- 
tivity, and Lorrin A. Riggs will carry 
on the study of corneal-retinal po- 
tentials. 


Fellowships and Prizes 


The Social Science Research 
Council has received a grant of 
$465,000 from the Carnegie Corpora- 
tion to finance faculty research fel- 
lowships over a five-year period. 
Seven fellowships will be awarded 
annually. Each candidate must be 
under the age of 35 years, have a 
doctoral degree or its equivalent in 
one of the social sciences, be a regu- 
lar faculty member in a U. S. college 
or university, and be nominated or 
endorsed by the head of his or her 
department. Further information 
may be obtained from Elbridge Sib- 
ley, Executive Associate, Social Sci- 
ence Research Council, 726 Jackson 
Place, Northwest, Washington, D. C. 


Sigma Delta Epsilon announces 
that a second research award of 
$500 will be presented during the 
AAAS meeting in Cleveland, Ohio, 
in December. Members of Sigma 
Delta Epsilon, in good standing as of 
April 1, 1950, and engaged in re- 
search in the mathematical, physi- 
eal, or biological sciences, are eligi- 
ble. Joint papers will be accepted. 
The award will be given to the 
author or authors of the best paper 
describing original research, pub- 
lished or accepted for publication in 


a scientific journal during 1950, or 
presented at a regular session of any 
scientifie society meeting during the 
year. Papers must be submitted 
in triplicate to the Research Awards 
Committee not later than October 1. 

Another award of $200 is avail- 
able for 1950 for the best paper de- 
scribing original research carried out 
in the home. Conditions of the 
award will be similar to those just 
mentioned. For further informa- 
tion write Lela V. Barton, Chair- 
man, Research Awards Committee, 
Boyce Thompson Institute for Plant 
Research, 1086 N. Broadway, Yon- 
kers 3, New York. 

The School of Medicine, Western 
Reserve University, has established 
an Eddie Painton Fellowship in 
Rheumatic Fever in the Department 
of Preventive Medicine and the uni- 
versity hospitals. One year of elini- 
cal work and one year of laboratory 
work, or two years of clinical train- 
ing are prerequisites for the fellow- 
ship and it carries a stipend of 
$3,600 per year. Appointments will 
be made annually, but are subject 
to renewal. Applicants should write 
to Dr. John H. Dingle, Department 
of Preventive Medicine, School of 
Medicine, Western Reserve Univer- 
sity, Cleveland 6, Ohio. 


Summer Programs 


Two summer courses will be of- 
fered by the University of Virginia 
at its Mountain Lake Biological 
Station. The first term (June 15- 
July 19) will include studies in mor- 
phology of seed plants, plant tax- 
onomy, experimental morphogenesis, 
and acoelomate invertebrates. The 
second term (July 20-August 23) 
will include general physiology, 
aquatic biology, plant ecology, and 
morphology of the animal cell. Fur- 
ther information may be obtained 
by writing to the Registrar, Summer 
Session, University Station, Char- 
lottesville, Virginia. 

The third annual industrial 
microbiology short course will be 
held at Purdue University June 19- 
July 1, under the direction of C. L. 
Porter, professor of botany. The 
course includes a two-week program 
for research and production direc- 
tors and technicians, and a refresher 


course for college teachers and re- 
search workers. Additional informa- 
tion may be obtained from Dr. C. L. 
Porter, School of Science, Purdue 
University, Lafayette, Indiana. 


Meetings and Elections 


First Symposium of the Chemical- 
Biological Coordination Center 

More than 250 chemists and biol- 
ogists are expected to meet in Wash- 
ington this week for a symposium 
that ineludes a discussion of the pro- 
gram of the National Research Coun- 
eil’s four-year-old Chemical-Biologi- 
cal Coordination Center (Science, 
March 3, p. 244). 

Biological properties of chemicals 
are often discovered accidentally and 
many times have to be rediscovered 
when needed for a specifie purpose 
because the original findings have re- 
ceived little notice. The aim of the 
CBCC is to make such information 
readily available. The need for such 
work—the assembling and organizing 
of data relating the effect of struc- 
ture of chemicals upon their biologi- 
cal activity—was demonstrated dur- 
ing the war by the Insect Control 
Committee of the Office of Sci- 
entific Research and Development. 
The CBCC is carrying on that com- 
mittee’s work, but in a program of 
vastly broader objectives. Thus far 
the project has developed in three 
fields of activity: correlating ma- 
terial already published, sponsoring 
biological tests of chemical com- 
pounds, and preparing review arti- 
cles on the effect of chemical struc- 
ture upon various biological actions. 

The center, directed by W. R. 
Kirner, has an executive committee 
and an advisory committee, both un- 
der the chairmanship of M. C. Win- 
ternitz, and subcommittees on bio- 
chemistry, chemotherapy, entomol- 
ogy, mammalogy, medicine, micro- 
biology, physical chemistry, plant 
sciences, sanitary engineering, vet- 
erinary medicine, malignancy, or- 
ganic chemistry, and physiology- 
pharmacology. Its scientifically 
trained staff of 16 persons has 
worked out elaborate chemical and 
biological codes, with the assistance 
of codification panels headed by C. 
Chester Stock, J. C. Bailar, and Me- 
Keen Cattell. By means of these 
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codes, data on the biological, chemi- 
cal, and physical properties of com- 
pounds are recorded on punch ecards 
and sorted by IBM machines for cor- 
relation studies. 

Because many compounds have 
been tested for only a single purpose 
and many others have never been 
examined at all for biological ac- 
tivity, the CBCC solicits compounds 
synthesized by private investiga- 
tors, institutions, and commercial 
laboratories. It has a roster of ap- 
proved nonprofit laboratories that 
conduct screening experiments to de- 
termine the biological usefulness of 
the compounds. Data resulting from 
the tests are promptly reported to 
the person who submitted the com- 
pounds and are also critically re- 
viewed by the center and its ap- 
propriate subeommitees and organ- 
ized for further use. The center 
takes no responsibility, however, for 
publication of data on the synthesis 
of compounds or their biological ac- 
tion, or for patent applications on 
useful chemicals. 

The proceedings of this week’s 
symposium will be published in full. 
The Chemical-Biological Coordina- 
tion Center is still in the experi- 
mental stage and it invites the sug- 
gestions and cooperation of chemists 
and biologists who cannot attend the 
meeting. 


The 13th meeting of the Meteor- 
itical Society will be held September 
5-7, at the Museum of Northern 
Arizona, Flagstaff, Arizona, and at 
the Canyon Diablo Meteorite Crater. 
The scientific sessions, which will be 
open to the public, will begin at 9 
am. and 2 p.m. on Tuesday and 
Wednesday at the Museum of North- 
ern Arizona. The excursion to 
nearby Canyon Diablo Meteorite 
Crater is scheduled for Thursday. 


The National Academy of Sci- 
ences, at its annual meeting in Wash- 
ington, D. C., April 24-26, elected 
a new president, a foreign secretary, 
two additional council members, 30 
academy members, and two foreign 
associates. 

The new president is Detlev W. 
Bronk, president of Johns Hopkins 
University and chairman of the Na- 
tional Research Council. Dr. Bronk, 
who suceeeds Alfred N. Richards, 


will serve a four-year term begin- 
ning July 1. Roger Adams, head 
of the Department of Chemistry, 
University of Illinois, and president 
of the AAAS, was eleeted foreign 
seeretary, succeeding Dr. Bronk for 
2 four-year term ending June 30, 
1954. Oliver E. Buckley, president 
of Bell Telephone Laboratories, and 
Walter S. Hunter, chairman of the 
Department of Psychology at Brown 
University, were elected to member- 
ship on the Council of the Academy 
to serve until June 30, 1953. 

Newly elected members are: 
Francis Birch, professor of geo- 
physies, Harvard University; S. 
Bochner, professor of mathematics, 
Princeton University ; James Bonner, 
professor of biology, California In- 
stitute of Technology; Ernst Cloos, 
professor of structural geology, 
Johns Hopkins University; Lyman 
C. Craig, member of Rockefeller In- 
stitute for Medical Research, New 
York City; Lester R. Dragstedt, 
chairman, Department of Surgery, 
University of Chicago; David R. 
Goddard, chairman, Department of 
Botany, University of Pennsylvania ; 
Herbert S. Harned, professor of 
chemistry, Yale University; G. Eve- 
lyn Hutchinson, director of graduate 
studies in zoology, Yale University ; 
M. R. Irwin, professor of genetics, 
University of Wisconsin; Edward 
Calvin Kendall, head of Section on 
Biochemistry, Mayo Clinic; Gerard 
P. Kuiper, professor of astronomy, 
Yerkes Observatory, University of 
Chicago; W. F. Libby, professor, In- 
stitute for Nuclear Research, Uni- 
versity of Chicago; Fritz A. Lip- 
mann, head of Biochemical Research 
Laboratory, Massachusetts General 
Hospital, Boston; R. Lorente de No, 
member of Rockefeller Institute for 
Medical Research, New York City; 
Frank C. Mann, professer of- ex- 
perimental medicine, Mayo Founda- 
tion, University of Minnesota; 
Kenneth F. Maxcy, professor of 
epidemiology, School of Hygiene and 
Publie Health, Johns Hopkins Uni- 
versity; C. E. Kenneth Mees, direc- 
tor and vice president in charge of 
research, Eastman Kodak Company ; 
Eger Vaughan Murphree, president 
and director, Standard Oil Develop- 
ment Company, New York City; 
Alfred O. Nier, professor of physics, 


University of Minnesota; Arthur E. 
Raymond, vice president and direc: 
tor, Dougias Aircraft Company, Inc., 
Santa Monica, California; Bruno B. 
Rossi, professor of physics, Massa- 
chusetts Institute of Technology; B. 
F. Skinner, professor of psychology, 
Harvard University; J. A. Stratton, 
provost of Massachusetts Institute 
of Technology; Victor C. Twitty, 
chairman of Department of Zoology, 
Stanford University; George Wald, 
professor of biology, Harvard Uni- 
versity; Howel Williams, chairman 
of Department of Geological Sci- 
ences, Uuiversity of California, 
Berkeley; Ralph E. Wilson, astrono- 
mer, Mount Wilson Observatory; 
Oskar Wintersteiner, head of Divi- 
sion of Organic Chemistry, Squibb 
Institute for Medical Research, New 
Brunswick, New Jersey; M. L. Wolf- 
rom, head of Division of Organic 
Chemistry, Ohio State University. 

Foreign associates are: Charles 
Herbert Pest, director of Banting 
and Best Department of Medical Re- 
search, University of Toronto; and 
Albert Jan Kluyver, professor of 
microbiology, Technical University 
of Delft, Netherlands. 


Recently Received— 


Handling Radioactive Wastes in the 
Atomic Energy Program. U. S. 
Atomic Energy Commission. U.S. 
GPO, Washington 25, D. C. 15 
cents. 

Possibilities for Oyster Culture in 
Puerto Rico and the Virgin Is- 
lands. Special Scientific Report: 
Fisheries No. 9. Fish and Wildlife 
Service, U. S. Department of In- 
terior, Washington 25, D. C. 

Methods for Microbiological and 
Chemical Determinations of Essen- 
tial Amino Acids in Proteins and 
Foods. U.S. Department of Agri- 
culture. Mise. Publ. 696. U. S. 
GPO, Washington 25, D. C. 10 
cents. 

Microphthalmos and Anophthalmos 
With or Without Coincident Oligo- 
bbrenia. Torsten Sjogren and 
Tage Larsson. Ejnar Munks- 
gaard, Norregade 6, Copenhagen, 
Denmark. 

Canadian National Research Council 
Review, 1949. Council on Scien- 
tific and Industrial Research, Ot- 
tawa, Canada. 
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EASTMAN’S NEW LIST—NO. 37 


More than a supplier’s list, this book is an easy-to-use index of 
availability—naming more than 3200 organic chemicals that 
Eastman has ready for prompt delivery when you need them. 
During the past 31 years, the catalog of Eastman Organic 
Chemicals with its formulas and molecular weights has be- 
come a working tool for research, analytical, and clinical 
chemists the world over. Be sure you have this latest edition. 


Eastman is now prepared to undertake large-scale production 
of its organics—even many never before available in industrial 
quantities. We shall be glad to discuss bulk delivery problems 
with you. 


if you haven't received List No. 37 yet, please write to the new address 
for your free copy. - 


DISTILLATION PRODUCTS cadustrces 
EASTMAN ORGANIC CHEMICALS DEPARTMENT 
ROCHESTER 3, N. Y. 

DIVISION OF EASTMAN KODAK COMPANY 


Be 
? 
EASTMAN 
é 
a 
KOD # 
THERE ARE MORE THAN. EASTMAN ORGANIC CHEMICALS 


GEOCHEMISTRY 


By KALERVO RANKAMA & TH. G. SAHAMA. 
This, the first modern account of geochemistry pub- 
lished in English and incorporating much European 
literature, may well prove to be a classic. The authors 
survey the whole broad science of earth chemistry and 
summarize new geochemical ideas. Part I treats the 
general aspects of geochemistry; Part II discusses in 
detail the manner of occurrence of the elements. Ap- 
pended are a table of atomic and ionic radii of the 
elements, tables of gravimetric conversion factors for 
the elements and their geochemically important com- 
pounds, and a bibliography. 

900 pages, index, illustrated, $15.00 


An Atlas of 
Cat Anatomy 


By HAZEL E. FIELD & MARY E. TAYLOR. This 
modern laboratory visual aid demonstrates through 
photographs and drawings the structures which the 
student will dissect. For basic use in courses in com- 
parative vertebrate anatomy, and mammalian anatomy. 

104%” x 1234”. Wire-X binding. $3.75 


Manual for 
Laboratory Work in 
Mammalian Physiology 


By FRED D’AMOUR & FRANK R. BLOOD. These 
50 experiments, using the rat exclusively, provide 
ample material for two quarters’ work in physiology 
for premedical students and physiology majors. 215 
large photographs and line drawings clearly illustrate 
the procedures step by step. 


11” x84”. Spiral binding. $2.75 


The ABC of 
Acid-Base Chemistry: 


The Elements of Physiological Blood-gas Chemistry 
for Medical Students and Physicians (Third Edition) 


New material on the carriage of oxygen in the blood, 
the mechanism of buffering, and the function of the 
kidney make this basic text even more valuable for 
training in general medicine, anesthesiology, biochem- 
istry, pediatrics, and physiology. 
6544" 


Paper bound. $2.00 


THE UNIVERSITY OF CHICAGO PRESS 
5750 Ellis Ave., Chicago 37, IHinois 


In Canada: W. j. Gage & Co., Ltd., Toronto 
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Just Published 
Handbook of 
Psychological Research on the Rat 


NORMAN L. MUNN 
Bowdoin College 


® a monument of scholarship in its field 


® a complete survey of psychological research 
on the rat 


® a contribution to the understanding of the 
basic psychological processes 


® full treatment of learning theory 


® bibliography of over 2500 references 


HOUGHTON MIFFLIN COMPANY 


Boston New York Chicago Dallas San Francisco 


ELECTRONICALLY REGULATED 


LABORATORY 


POWER SUPPLIES 
MODERATELY 
RICED 


e@ INPUT: 105 to 125 VAC, 50-60 cy 


@ OUTPUT #1: 200 to 325 Volts DC at 
100 ma regulated 


@ OUTPUT #2: 6.3 Volts AC CT at 3A 


MODEL 28 
STANDARD 
RACK 
MOUNTING 


PANEL SIZE unregulate: 
AMEE © RIPPLE OUTPUT: Less than 10 milli 
ree volts rms 


For complete information write for Bulletin S& 


LAMBDA ELECTRONICS 


© .R P O R A T 
NEW 
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Four New Books of Interest 


PRINCIPLES of IONIC ORGANIC REACTIONS 


By Ettiot R. ALEXANDER, University of Illinois. This important new book pre- 
sents the reaction mechanisms which seem plausible for a number of the most im- 
portant ionic organic reactions, together with the chemical facts that support these 
ideas. It sets down the fundamental processes from which a number of seemingly 
different organic reactions can be constructed. It explains their scope and limita- 
tions and then illustrates the principles by common examples. In accordance with 
its stress on the organic chemist’s point of view, the book is non-mathematical and 
non-physical in presentation. May 1950. 318 pages. $5.50. 


MARINE GEOLOGY 


By Pu. KuENEN, University of Groningen. Summarizes the status of knowledge 
in the field of marine geology and presents a clear picture of the problems and the 
salient points still requiring further investigation. The author emphasizes problems 
and relations rather than descriptions of properties, distributions, and numerical data. 
This manner of treatment is used because it is more stimulating to readers than a 
condensation of data. Ready in October. Approx. 568 pages. 250 illus. Prob. 
$7.50. 


An INTRODUCTION to PROBABILITY THEORY and 
ITS APPLICATIONS 


Volume I. By Wititam FELLER, Cornell University. Serves a dual purpose: it 
develops probability theory rigorously as a mathematical discipline and illustrates 
the great variety of practical problems with the modern techniques used in their 
solution. The first volume is restricted to discrete sample spaces and random 
variables. One of the WILEY PUBLICATIONS IN Statistics, Walter A. Shewhart, 
Editor. May 1950. 419 pages. $6.00. 


MID-CENTURY 


THE SoctaL IMPLICATIONS OF SCIENTIFIC ProcrEss. Edited by JOHN BuRCHARD, 
The Massachusetts Institute of Technology. Contains the complete program of 
M.I1.T.’s1949 convocation on the inauguration of President James R. Killian, Jr. 
Such men as Churchill, Vannevar Bush, Stassen, and Maritain contributed their 
thoughts on major issues of the day. These issues are not exclusively technological 
but all are influenced or created by an advancing technology and are of immediate 
concern to the modern world. A TEcHNoLoGy Press PuBLicaTION. Ready in 
June. Approx. 770 pages. Prob. $5.00. 


Send for copies on approval. 


JOHN WILEY & SONS, Inc. 
440 Fourth Avenue New York 16, N. Y. 
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True stories of science — 
as enthralling as fiction 


Bring Out Your Dead 


The Story of the Yellow Fever Epidemic 
in Philadelphia in 1793 


BY J. H. POWELL 


A fascinating account of human nature under 
stress of a terror that touched great and small 
alike—men fled, authority broke down, while 
physicians, aided by. heroic citizens, tried to bring 
order out of chaos. Standing midway between 
medieval and modern medicine, their fantastic, 
hotly argued theories of cause and cure form an 
illuminating footnote te medical history. 


352 pages, illustrated. $3.75 


Death of a Science 


e 
in Russia 
Edited by CONWAY ZIRKLE 


H «re are the facts in the celebrated controversy 

which has echoed in the pages of Science and 
other publications for years. This is the first full 
and complete report of all the events that led up 
to the schism between Russian scientists and the 
West. Filled with direct documented quotations 
from articles and speeches, it convicts the Soviets 
out of their own mouths of perverting science to 
serve the state. 333 pp., index, bibliography. $3.75 


S. Weir Mitchell 


Novelist and Physician 
BY ERNEST EARNEST 


O ne of the most versatile scientists of all time— 

a pioneer in psychosomatic medicine; the 
leading American psychiatrist for almost "three 
decades; one of the first novelists to explore the 
neurotic personality; the deviser of a famous “rest 
cure” later used by Freud. Here is the highly en- 
tertaining and informative portrait of a versatile 
genius and his influence on the social and profes- 
sional life of his times. 279 pages, index. $3.50 


At all bookstores 


UNIVERSITY OF PENNSYLVANIA PRESS 
Philadelphia 4 


PHOTOVOLT 
Exposure Photometer Mod. 200-M 
for 


PHOTOMICROGRAPHY 


Accurate determination of exposure time In 
black-and-white and color photomicrography 


Write for Bulletin #810 to Price $65.— 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


NOW AVAILABLE__ 


@ Beckman Differential Thermometers 

@ Anscheutz Precision Thermometers 

@ Calorimeter Precision Thermometers 

@ Electrical Contact Thermometers 

@ Thermo-Regulators 

@ Porcelain Scale Thermometers 
(subdivided up to 0.01°C) 

@ Engraved Stem Thermometers 
(subdivided up to 0.01°C) 

@ Precision Level Vials 

@ Sensitive Micro-Mercury Switches 

@ Special Glass Apparatus, to order 

Special Thermometers made to exacting specifi- 


cations according to accuracy requirements of Na- 
tional Bureau of Standards. 


All Thermometers and special glass apparatus are 
made by master-craftsmen with long years of ex- 
perience in the Art and are unconditionally guaran- 
teed as to workmanship and quality. 


> K A H L SCIENTIFIC 
Eastern Rep: G. M. MFG. CO. INSTR. CORP. 


5u W. 3d St., N.Y. 12, & EL CAJON (SAN DIEGO), CALIF. 
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NEW purerres 


AUTOMATIC 


with selector collar 


Measures volume ac- 
curately and rapidly; 
comes apart in 14 sec- 
onds. Available at scien- 
tific apparatus dealers. 


Write for illustrated 
folders about our 
Pipettes, Burettes. 


Aled Belnell 


Manufacturers of Scientific Apparatus 
CAMBRIDGE 39, MASS. 


STATHAM 
Physiological Pressure Transducers 


EKG 
or 
Recorder 


The Model P23 pressure transducers were specifi- 
cally designed for the purpose of measuring and re- 
cording arterial and venous blood pressures. The 
system illustrated above demonstrates how simply 
measurements can be obtained with Statham 
transducers. 

Please write our 
Engineering Department 
for more specific data. 


LABORATORIES 


SCIENTIFIC INSTRUMENTS 
9328 Santa Monica Blvd., Beverly Hills, Calif. 


NOW AVAILABLE 


CELL GROWTH 
CELL FUNCTION 


A Cytochemical 
Study 


By TORBJOERN CASPERSSON, M.D. 


Professor of Cell Research, 
Karolinska Institute,Stockholm 


An authoritative report on re- 
search into the basic life proc- 
ess of living cells, conducted 
at the Karolinska Institute in 
Sweden during the past fif- 
teen years. 


Dr. Caspersson presents the 
results of studies in cell proc- 
esses made by quantitative cy- 
tochemical procedures. The 
particular emphasis of the 
work has been to develop 
methods for discovering the 
chemical composition of in- 
dividual cell structures. 
Through the ultraviolet mi- 
crospectrophotometer, the 
chemistry of intracellular me- 
tabolism, and especially of 
protein metabolism within the 
living cell, is revealed with a 
high degree of exactitude. 


Based on Dr. Caspersson’s Thomas 
W. Salmon Memorial Lectures. 


176 pages. 109 illustrations. $5.00 


W. W. NORTON & CO. 


101 Fifth Avenue, New York 3, N. Y. 
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CAMBRIDGE 
ROCKING MICROTOME 


CUTS SECTIONS DOWN TO 1/5 MICRON 


This moderately priced instrument is designed specially 
for cutting extremely thin sections for use with the Elec- 
tron Microscope. The sections cut with this Microtome 
are ribboned, which makes it most convenient for studies 
of sections serially. Will accommodate Gillette razor blade 
or special Microtome knife. Fitted with magnifying lens 
for observing work in progress. 


Write for Bulletin L 293. 
CAMBRIDGE INSTRUMENT CO., 


3748 Grand Central Terminal, New York 17, N. Y. 
PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 


INC. 


GUARANTEED REBUILT MICROSCOPES 


MODEL CT2 
Equipped with: 


10X Ocular 

16 mm. Objective 
4mm. Objective 
Iris diaphragm 
double mirror. 
Coarse and fine 
adjustment. 


Price .. ea. $72.50 


Fully guaranteed 
and sold on 10 
days approval, Other 
models from $45.00 
with same optical 
equipment. 


Write for catalogue. 
All models available. 


GRAF 
APSCO 


THE GRAF-APSC© CO. 


5868 Broadway Chicago 40, Ill. 


Laboratory Pre-Tested 
for Microbiological Uses 


HYDROLYSATES 


"Vitamin Free” Casein Hydrolysate GBI 
For U.S.P. and other standard assays for 
B-Complex vitamins, amino acids and bac- 
terial nutrition studies. 
LIQUID —acid hydrolysate (sterilized) 
1 doz. 100 ml. bottles — $16.00. 
POWDER— enzymic hydrolysate (/yophilized) 
Each bottle of dry powder makes 100 ml. 
of solution. 1 doz. bottles — $17.50. 


Related GBI Products 


Other special microbiological media, crystalline 
vitamins, amino acids and miscellaneous 
biochemicals. 


Write for Catalog No. 677 
GENERAL BIOCHEMICALS, INC. 


60 LABORATORY GBI CHAGRIN FALLS, 


PARK OHIO 
Keg U.S vot. Of. 


a tested formula 
= for increasing your sales 


.» ADVERTISE in SCIENCE 


Satisfied advertisers give proof that SCIENCE 
@ PRODUCES SALES 


“Science is consistently our* most profita- 
ble medium. Business secured solely thru 
SCIENCE ads has been the backbone of 
our success in this field.” 


. . our client* joins us in expressing 
our satisfaction at the results advertising 


in SCIENCE has accomplished.” 


@ INCREASES INQUIRIES 
“The Chemical Company* te- 
ceived over 80 inquiries from a Y-page. 
which was far more than they expected.” 


“SCIENCE is an exceptionally fine pro- 
ducer of inquiries and sales for us.*” 


@ BUILDS DISTRIBUTION 


“... we* feel that our advertisements in 
SCIENCE have been of great value to us 
in making our animals known throughout 
the scientific world. . . . We consider it 
one of the best mediums for this purpose.” 

* Names on Request 


Write for Rate Card 26SC today—for more sales tomorrow! 
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THE € & G ALL-PURPOSE 
MICROSCOPE LAMP 


Transmitted or Reflected Illumination 


VERSATILE, EFFICIENT, 
this fine illuminator of- 
fers high intensity, cool 
operation, 6 volt trans- 
former built into base, 
aspheric condenser, iris 
diaphragm, bulb focus 
6” to infinity, multiple 
filter holder. 


A completely 
adjustable, 
compact unit, 


moderately 
priced. 
write for 
€RB & GRAY complete 
details - today 
SPECIALISTS ervice 
SCIENTIFIC & OPTICAL te 854 SO. FIGUEROA ST. 
INSTRUMENTS cience los Angeles 17, Calif. 


GUILLEMIN CARDIOTACHOMETER 


Electrical potentials generated by heart 
beats converted into a permanent rec- 
ord. May be used on subjects during 
violent exercise. 


Write —— 
PHIPPS & BIRD, Inc. 


P. O. Box 2-V 
Richmond 5, Va. 


GLASS ABSORPTION 


CELLS KLETT 


Makers of Complete Electrophoresus Apparatus 
SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters — 
Bio-Colorimeters — Comparators—Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturing Co. 
179 East 87 Street, New York, New York 


During the past thirty years — Coleman & Bell Com- 
pany has developed processes for the preparation and purifi- 
cation of several hundred dyes for use as biological stains. 

These products are prepared in our laboratories on a 
semi-commercial scale. In connection with their manu- 
facture and purification, we have developed a testing labora- 
tory equipped for testing the purity of 2 — — 
chemically and biologically. Most of the common 
are offered with the certificate of the Biological Stain Can 


mission. 
C & B Products are distributed by 


Write for copy of naa THE COLEMAN & BELL CO., 
Manufacturing Chemists, Norwood, O., U.S.A. 


COLEMAN & BELL 
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Personnel Placement 


Personnel Placement 


CHARGES and REQUIREMENTS 
for “PERSONNEL PLACEMENT” Ads 


1. Rate: 15¢ © word, minimum charge $3.00 for each 
insertion. If p a a “Box Number” will be supplied, 
so that replies can be directed to ro for immediate 
forwarding. Such service counts as 8 words (e.g., a 25- 
word ad, plus a “Box Number’, equals 33 words). All 
ads will be set in regular, uniform style, without display; 
the first word, only, in bold face type. 

Fer display “ads, using type larger or of a different 
style than the uniform settings, enclosed with separate 
border rules, the rate is $16.00 per inch; no extra charge 
for “Box Numbers”. 

2. Advance Payment: All Personnel Placement ads, classi- 
fied or display, must be accompanied by correct remittance, 
made payable to SCIENCE. Insertion can not be made 
until payment is received. 

3. Closing Date: Advertisements must be received by 
SCIENCE, 1515 Mass. Ave., N.W., Washington 5, D. C., 

together with advance remittance, positively not later than 
14 days preceding date of publication (Friday of every week). 


POSITIONS WANTED 


Anatomist: Ph.D.; experience in gross and oe anatomy ; 
available for summer teaching. Box 170, SCIENCE sn 


Biochemist: Ph.D. June 1950. Organic and bacteriology minors. 
Research on antibiotics. Desires industrial research or academic 
position with research. Location immaterial. Single, age 30, 
Jewish. Box 158, SCIENCE. 5/26 


Biologist: M.S. plus. Wide biological and chemical background. 
Two years assisting experience. Desires teaching position. Box 


168, SCIENCE. 5/26 
Chemist: Ph.D. with physics minor. Experienced teacher desires 
teaching position in chemistry and/or physics. Box 171, 
SCIENCE. > 


Microbiologist-Bacteriologist: Ph.D. interested in academic posi- 
tion at professor level, for teaching, pure and applied research. 
Extensive academic experience and industrial research on anti- 


biotics. Box 159, SCIENCE 5/26 


Physiologist: Ph.D., June degree, Enzymecytochemistry, 3 years 
teaching experience, "piology, physiology, desires teaching position 
with research opportunities or research exclusively. Box 174, 
SCIENCE. 


Research Assistant: M.S., Phi Beta Kappa, Sisma Xi, Publica- 
tions, Experience, Training in Physiology, Biochemistry, Bacteri- 
ology. Box 172, SCIENCE. x 


Zoologist: Ph.D.; Experienced teacher, presently engaged in in- 
dustrial research. Desires teaching position with opportunity for 
research. Publications. Cytology, Genetics, Exology, Inverte- 
brate Zoology. Box 173, SCIENCE. % 


Parasitologist; will receive Ph.D. in August; twelve years’ teach- 
ing experietice; prefers teaching in college or university with op- 
portunity for research; for further information, please write Bur- 
neice Larson, Medical "Bureau, Palmolive Building, Chicago. x 


POSITIONS OPEN 


Positions Open: 

(a) Ph.D. with agriculture and poultry husbandry training and 
background, to become associated with poultry department, agri- 
cultural college; duties consist of poultry processing and market- 
ing involving work in field of food technology, economics of mar- 
keting and distribution; West. (b) Research assistant; depart- 
ment of pathology, university school of medicine; preferably physi- 
cian or Ph.D. with sound background in biology or_chemistry ; 
research principally in cancer; around $6000. (c) Biochemist; 
Ph.D. or equivalency required; slight preference for young man; 
research assistantship; one of leading research institutions, Chicago 
area; around $4000. (d) Chemist to supervise general routine 
biochemical procedures in laboratories of large general hospital 
having teaching facilities; should be able to set up techniques for 
medical- legal toxicology and to advise on isotope program; Ph.D. 
or Sc.D.; $5,000-$6,000; New England. (e) Bacteriologist; food 
research department, Middle Western university. S5-4 Burneice 
Larson, Medical Bureau, Palmolive Building, Chicago. x 


Science Editor: General science background in physical and _bio- 
logical sciences with writing and/or publishing experience. Chal- 
lenging opportunity for younger man in dissemination of scientific 
knowledge at adult level and publishing. Salary varies with aca- 
demic training and experience. Address Franklin J. Meine, Editor- 
in-Chief, American Peoples Encyclopedia, 153 N. Michigan Avenue, 
Chicago. 6/9 


The Market Place 


BOOKS 


Send us your Lists of tf 
SCIENTIFIC BOOKS AND PERIODICALS 
which you have for sale. 
Complete libraries; sets and runs; and single titles are wanted. 
lso please send us your want lists. 
STECHERT-HAFNER, INC., 31 East 10th Street, New York 3. 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. J. S. CANNER AND COMPANY, 909 
Boyston Street, Boston 15, Massachusetts. tf 


WANTED TO PURCHASE: 
Sets and runs, f 
SCIENTIFIC “BOOKS 
Entire libraries and smailer collections 
WALTER Jj. JOHNSON 
125 East 23rd Street, New York 10, N. Y. 


LANGUAGES 
LINGUAPHONE MAKES LANGUAGES EASY 


At home learn to speak Spanish, Portuguese, Italian, French, 

ethod. Save ork, money. Send for free book today. 
HINGUAPHONE. INSTITUTE, 84 Radio City, New York 20. 


PROFESSIONAL SERVICES 


Are YOU seeking a new position? 


REPLIES received from ONE 
classified ad in SCIENCE . 
YOUR ad here will get RESULTS @ 


AVOID DELAY . .. . Cash in Advance payment 
MUST be enclosed with ALL classified ads. 
(See “Charges and Requirements” above.) 


® Amino Acids 
® Proteins 
® Vitamins 


Microbiologic Assay 


SHANKMAN LABORATORIE 
2023 S. Santa Fe, L. A. 21, Calif. 


TELL : ... YOUR SALES STORY to the more than 33,000 SCI- 
= subscribers . . . a fertile market for your Scientific 
Services, or Supplies. 


and this same ae ae, as evidenced by the 
SELL increasing number lar “‘satisfied” advertisers. 
PROOF that SCIENG advertising produces results! 


Write for Rate Card 26E today—for more sales tomorrow! 
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The Market Place 


The Market Place 


CHARGES and REQUIREMENTS 
for “MARKET PLACE” Ads 


Rate: 20¢ per word for classified ads, minimum charge 
$5. 09 for each insertion. Such ads are set in uniform style, 
without display; the first word, only, in bold face type, 
For display ads, using type larger or of a different style 
thar. the uniform classified settings, and entirely encl 
with separate rules, rates are as follows: 

Single insertion $16.00 per inch 

7 times in 1 year 14.50 per inch 

13 times in 1 year 13.00 per inch 

26 times in 1 year 11.50 per inch 

52 times in 1 year 10.00 per inch 
2. Payment: For all classified ads, payment in advance is 
required, before insertion can be made. Such advance 
remittances should be made payable to SCIENCE, and 
forwarded with advertising “copy” instructions. 
For display advertisers, monthly invoices will be sent on 
a charge account basis—froviding satisfactory credit is 
establish 
3. Closing Date: Classified advertisements must be received 
by SCIENCE, 1515 Massachusetts Avenue, N.W., Wash- 
ington 5, D. C., together with advance remittance, positively 
not later than 14 days preceding date of publication (Friday 
of every week). 
For proof service on display ads complete “copy” instruc- 
tions must reach the publicauon offices of SCIENCE, 1515 
Massachusetts Avenue, N.W.. Washington 5, D. C., not 
later than 4 weeks preceding date of publication. 


PROFESSIONAL SERVICES 


SUPPLIES AND EQUIPMENT 


NEW 1950 CATALOG 
ON 
LABORATORY ANIMAL CAGES 
& ACCESSORY EQUIPMENT 
NOW BEING PRINTED FOR JUNE 
MAILING—COPY SENT ON REQUEST 


HOELTGE BROS., 


1919 Gest St. Cincinnati 4, Ohio 


FOOD RESEARCH LABORATORIES, INC. 
Founded 1922 
Philip B. Hawk, Ph.D., a 
Bernard L. Oser, Ph.D., Director 
RESEARCH ANALYSES CONSULTATION 
Biological, Nutritional, Toxicological Studies 
for the Food, Drug ‘and Allied Industries 
48-14 33rd Street, Long Island City 1, N. Y. 
Write for descriptive brochure’ 


HOLTZMAN RAT CO. 


Specializing in the Production of 


HIGH QUALITY WHITE RATS 
for Laboratory Use. 
R. 4, Madison 5, Wisconsin Phone 6-5573 


STAINS 


STARKMAN Biological Laboratory © “rome, Canadas 


SPECIAL GLASS APPARATUS 


Our glass blowing department is available for special 
scientific and technical glass apparatus made to 
specifications and drawings. Inquiries invited. 
Estimates furnished. 


E. MACHLETT & SON 
218 East 23rd St. New York 10, N. Y. 


a THE PANRAY CORP. 


340 CANAL ST., NEW YORK 13 
: CONSULTATE @ Microanalysis (C, H, N, S, Etc.) 
S RESEARCH: @ Custom Organic Syntheses 


OPMENT 4 @ Chemotherapeutics 


@ Sponsored Research 


TRANSPARENT BOXES 


For Every Laboratory, Every Collector 
of Small Objects, Every Home Workshop! 


Five Sizes Now Available 
Write for New (June, 1949) Leaflet TR-S 


R. P. CARGILLE 
118 Liberty Street, New York 6, N. Y. 


GLYCOCYAMINE—Hydroxyproline, L-Methionine 


e AMINO ACIDS e BIOCHEMICALS 
SUPPLIES AND EQUIPMENT e@ PRE-MIXED MICROBIOLOGICAL ASSAY MEDIA 
H. M. CHEMICAL COMPANY, LTD. 


LABORATORY ANIMALS es Ms RABBITS 144 North Hayworth Avenue Los Angeles 36, California 


CATS PIGEONS HAMSTERS 
Clean healthy well-fed animals MICE POULTRY GUINEA PIGS 


e Guaranteed suitable for your needs. 
Reasonably priced—Dependable service) JOHN C- LANDIS + Hagerstown, Md. ROGER* CAMERA TIMER 


png wll stock. Write or phone PLaza 7-8171 for complete ROLAB Photo-Science Laboratories 
BIOS LABORATORIES, INC. New Vor 23, Formerly sich Dr. Alesis Corre. 
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The SCIENTIFIC MONTHLY 


in cooperation with the 


° SMITHSONIAN INSTITUTION 


e announces the 


th ANNUAL INTERNATIONAL SALON 
Photography Science 


ELIGIBILITY 


Any scientist actively engaged in re- 
search (including photographic), teach- 
ing, private practice, or consulting work 
is eligible. All photographs must be 
taken for scientific purposes, and purely 
pictorial and hand-colored prints are not 
eligible. 


DEADLINES 
Entries will be received by The Editor, 
THE SCIENTIFIC MONTHLY, Novem- 
ber 1 to 27, 1950. Prize winners will 
—_— on or before December 10, 
1950. 


AWARDS 


First, second, and third awards and five 
honorable mentions will be given in each 
section. Suitable certificates will go to 
the winners. 


CONDITIONS 


Prints must be mounted on 16 x 20 inch 
mounts, carrying technical and other in- 
formation, and be shipped prepaid. No 
entry fee is required. A total of 8 en- 
tries (each one numbered), 4 in color 
and 4 in black and white, may be sub- 
mitted. All entries will be returned 
after being shown in this country and 
abroad. 


For complete informaticn 
and entry blanks, write to 
The Editor, THE SCIENTIFIC MONTHLY 
1515 Massachusetts Ave., N.W. 
Washington 5, D. C. 


Photograph from Third Salon 
by Charles J. Salat 
of Armour Research Foundation 
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DESIGNED FOR PROTECTION 


The selection of equipment and instruments for the protection of laboratory 
personnel who work with radioisotopes is a vital problem. A "hot lab" which uses substantial 
amounts of gamma emitters, for instance, should have the following: 


(1) SU-1B Radiation Survey Meter (5) E-23 Interlocking Lead Bricks 
(2) SU-5 Beta Gamma Survey Meter (6) E-17 Remote Handling Tongs 
(3) E-12 2" Wall Lead Container (7) E-18A Remote Pipetting Device 
(4) E-15 1" Wall Cylindrical (8) Tracerlab Film Badge 

Lead Container (9) Pocket Dosage Meter 


Different activity and energy levels of beta and gamma emitters require more or less equipment. 
We will gladly recommend the proper instrumentation for your particular problems. For further 
information on the selection of equipment for a radioactivity laboratory write for Bulletin S-25. 

Western Division 


2295 San Pablo Ave., Berkeley 2, California 
lew York Office 


Ne 
General Motors Bidg., 1775 a N. Y. 19 
YTACETU. 
LaSalle-Wacker 221 N. ‘LaSalle, Chicago 


TRACERLAB INC., 130 HIGH STREET, BOSTON 10, MASS. 


A WEALTH OF FEATURES 
EVERY PATHOLOGIST NEEDS 


Pathologist's 
spencer MICTOSCOpeS 


e EXCLUSIVE “AUTOFOCUS” STOP facilitates study of slides 
of similar thickness in rapid succession. It also reduces slide 
breakage and prevents racking objectives into the condenser. 


e CHOICE OF LOW POWER "FINDER” OBJECTIVES helps 
in revealing tissue patterns and locating desired fields. 


e EXCLUSIVE “PINCH GRIP” BUILT-ON MECHANICAL 
STAGE enables slides to be interchanged without disturbing 
stage settings. 


e COMPLETELY NEW 10X OBJECTIVE is tapered for better 
oblique top lighting and provides a crisp, color-corrected 
image. 


e ATTACHED SUBSTAGE ILLUMINATOR, optional equip- 
ment, furnishes convenient, permanently adjusted full-field 
illumination. 


e AMERICOTED OPTICS, if desired, reduce internal reflections 
and provide better image contrast. 


The new AO Spencer Pathologist’s Microscopes include many 

features suggested by leading Pathologists. They permit 

rapid diagnosis, comfortable posture, convenient operation, 

reduced eye fatigue. The fine adjustment is closer to the stage 

and provides better finger clearance. Dual-knob coarse and 

substage focusing controls are always instantly adjustable 

to the degree of tension you desire. The stand is stur- 

dier and more massive, yet much lighter in weight. 

Every feature has been thoroughly tested and proven 
capable of longer, harder wear than ever before. 


You owe it to yourself. See your AO Distributor today and 
compare these outstanding new pathologist’s Microscopes 
... or, for literature, write Dept. E4. 


COMPANY 


American & Optical 


INSTRUMENT DIVISION ¢ BUFFALO 15, NEW YORK 


meg 
— 
- 


te 
3 
y 


